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JU JL»- J >i jJu* «2Uau£ll SLilui :<>*i5]| J^ii! 



j^la2»Jd£U>Vl : >Ac ^Ut J^l 



KgUnll 
Kgiinli 




(jj-dJI (jM_C.L _ ijJl Jul L_aJ^_3 tJ-uJJj _ mi J J 

Lo-j£ Lstj-se-uD Jl^LjJLj (jl^ i4j_<sjj (jj^-dJJ 

*2 j_L>JI 1 j >-j-3j j-jj ^ljI-Lj >J1 ^J_c 

t ^ t j i In 11 CjLj^ mi iTI ^l^J t 4jjj) trw T I L^jJ^-ljJI 
(j_ujj cJs 4_ljLjJ1 4, j U c_jj_>JI J «_) 1 <s 

t^l^ij l^ul^dlj il±*A.]\ 3 „L^l^ |»aa )W ^ 




(JT 5 L Lc^^J^uJl ^JLc dL>J ^4 ^JIjLo t^illil u « LT ix. j .sLpJI 

Lfl 4_^J-JUJ ( _ r JI Q^J 7l *i <? J Ld l^-J-JL^ clUj tCjt LA >-.lt <JT Jjj^>Jt 

3Lj-j>iJI lr ^yjl IjjJaJLxJ t^jl ^ -^j (j-* '" ^ i1 U^^J'— ^ 

mi<? >l q^j-lj-xj 4 *t-i i Ti j eJijJLual! I j 4_L5-Vlj <Lj1j^J1 »LaJjifi i4_LalSJLo 

cliLuia-t-iaitjJI <? jui> Lo ^jJLilJl (3*- Jloj V pft a VSt a (j^Jj t^^Lo^ ^-u 

^l-v ^jLfi _L_aJ_^ . ^ U C- q-U"> ,jl JuLo 4 t j ,'^>tLi ^y-oLcjjfcl IJu jJal 

^l^v 4_JUJ! 4_ull^l 4^jJl11 ^ l^j" jnl" ^^lW ^Lp-Vl ^Ic 3jLo ^^jj ^ji iJ^->ul 

.4aj»Jt CjU^^pJlj CjIjLUL 4luaJ| Jol^j UUp ULit>i llul LxtlSjl 
^ic jjfc Low : Jit-a 4_j_t_ul_ 1 -ul CjVjI m.**n j*)MJl ^j^ 1 J-^^ ^ ^5 i^Lud^JLlI t >v* 




6.0 Ano 



CjIj^^JLq '"" "j v - AjJLa^TJI ^SLu-J^yi CjUUtZLaVl ^j-aLijI (-jUl^J £jr fl _ (jJJ^^ 
(j^ijj JljJLi Q^-ojLUI JUj (jrLal 4_jlj_>J (j^Jj i^j^J^J 4_*_>aLx ^yS 4 ri ml ^ 
£>^Jj . 4 <1 ml ril I (j*UJ 1 -L-'v^J J— L-J 1 ^lc. (> _ r ^ 4_<_uljJjM Cj l—C <j>U Ijj} < ii -V 

<l "n <i i n"t j^£w<JLl jjj Cjyl ^ m> 4jLlLu^IjJ ^jj^ u.ittl ,jj_iJl CjLuj^ mi C 

IjlA <L<_ulj jJI j^JLc C*3j*ju <j1 Juuj _ CjLai_ujj^i_>JI . «^1*JI 4 auil4)> 

jJLdJ ^ic, 4_j, i ^jSj ^sJ pa ^ .^jj>~\ ojjh (Jjo^/I 4_j_j_>. SjIj-oj CjjulIL _ (JL>JLI 

t2i3jJI cdJ j (jj >>> r . (j^_i^jJ^_L_Jl oLal o"<r»L j^jJI " > in 4_^^Lc L4J 

4jjj ]n~( 1 1 Lp. jJ^j-J I ^Ic JL%^a 4 j < <n\pl CjL4.ua,, «?JL 4^jL^ Ci-uijj l^1>- 

t 4jn Miliitl ^Ijll ^ ^KJI jJlULi u Ur IjUvlj ^U_iC 1^9 JljkI - 4_l3 Ll 

.^1 >ll edjj ^ ^1 4_1 Jjj ^cJ l^okta jjj Jj 

tjL^ cjLcj-jusjJLI tfjuk ^j-jJLl ^gj j inj tj\ jj t 4 "( (i miI'^j ^JjlJI ^jjIj 

^yJ} ^ U lift La i L^-l!1 t^-il Cu^ ^ gl<r dil iil-wj CjIjjcjJ^i (Sj.$ ^ 4JLuuaj>. 

1 j j jill t jHj JJuljJLIj ^.uiLiiJI jjjjJI llLI j jlj^i Juj>-jJI ^g, t <^>n ^ 

jjj^_J Jj-j-j) ^Lc^ ^Lc Ls ^£ cjjlj>w t JLiJLl Jj 1 mi (jrA^-j • ^L} j AWj 

51, ^ 4-^jl Mitl ^1 Li^jJj ;<"U ot r. nr^lL^La jl^jla ^ a Daniel Lerner 
J_lUiJI 4 K m> <i j \ c*j£j *« Cause and effect 4ja- n'JIj 4jjlH» ^ cjl^j^Ltjo 



■ 



I JJb (Jj^>- (^jISjSI jnj -r <i"i ^ a (jyltH 4_ju2>j^i]l <5 j^J Ct i cdJ jJj *jj_tLxll 

4_g_>-j-<J OjL£ La j JuL> ^Lj^AdJI plr ^ <Lflj-«lVLflJI 4_^j>- i4_uL^_LoJ1 
^j'i/l CjLj^SJkl 4 <-ulj J (3d>^ ^ 6 ^* J '^5-3 SjlJLjlXI 4_j_>JI ^ !n j H 

L*^ emergence (tJliojVU Sj-4Ui _ S^UaJt ^ jub 2ul jl_J1 ^ j^Iot c<;^ 

OjjLj _ ( jjj_tiuJt jjj-ill CjI j m" mil (JjIjI ^yS (j^L^JJ^ 4_Lj J_>a \ ^" j 7>}\ 
ciiJj . ^gj) i>> t 11 ^ciLniJ tfj j <i[\ ^e_j4^U,l 3jL>.lj ^LlajVI Sj^kLLi j I j " r L 

Niels jjt^i jL±i» ^L^x-lll ^JLlJI 3j_^U>Jt! tilli . « 4_i_a-j^_i_a 1 " j a» 
c*X t 4 in^llll 3jm-^ *.Lul 4 olSJl LJUU lJi^j LoJlIcj ^ t r nil (>u « Bohr 

* " ft *■ * 6 t 



5uo vivo 



j-y « L^Ia clIUa t «reductionism 4JL*yi)> c_ * itjua SlsLl^VL 
typological ^^a^JLll j j<n "iTI» ^Lj* j^tj ^1 1 1 <>Vlj ^1 jJLc^U 
^u-ul jl 1 1 ly'^ «>i^ JjL^ B t-^Lj-iil I ^ jl r (jllo! ^ylJ! ciiij i« thinking 
lLsUj? 4 *jjUH c_a>Lcvl j^il^a < ht'ttsf) * « essentialism 4-Jjjus^I» 

4_aj|jj ^ 1 C (^Ja ^ ^ I t,i I Jjb Jij — OJ £-Jua3t 1 4_jjj_£. 1 "t j n \ \ j 4_uj_L>^ iaVl 

V c^p- *«population biology jjLAjJI Lj^]$-u» 4jjjUV1 L^J^j_JI 

<« population thinking <i„^-1tl j-£Ju » JL ^ q„ < nj La c> ^lJL<uj ,„[\ 

dlU jl LT ic j < ii r 4 j.-sJI 4 * mUTI ^yS 2LallL>JH j^ljJaJl j nn a J ,u 

^ 4j£jJI jujLxi (jl^ (^jJI «wolfgang Pauli ^JUr ^^Lj^j-AJl ^qJLjlJI 

4jLj ^j^s (jj^Ju 4_j jLx. 4Jli_£ ^yja rtj (jl 4 j If u>j "i °i I La, v.ir. 4_Ljua_flJI ^JL^J 

(<4_l^Ll!I vijlj^l 4_lu» 4jL^ «Thomas Kiihn ^Lnyv jJ^ U jJ »a t^JLiiJ 

. Lfcjljl (jj-jJl 4_^r tr\\\ JjLvf L!j 3^_l_->J I (jJ JuL)l_jt-iDl \ MY j»Lc 

L^jj^i (J ^\ 4_o^!jiI 3LflL*_>a j^&Vl CjLlLxiII ^ul) jJjs JL3 <_Ji_Ijil ^1 J^JII 
( 4_jieJjLLil J^l jjlII 4_ H Ubi tfLiiVL ^jL 4J1I3 t 4-j \ jirt'tl 4_j^I*]i 4rt .Jiiti 
^jLs V|j t4 ji^l j>U1 />o 4 jJlSJI JJUj (jl^ JjI Ju ^0 <LoJl3 La 

_ ^itl Lcj_3 _ t ^>J>-«Vl q\ ^((Q^)) 4_j^ !r>\ Laj^>.^j C< <J-i-u ^yjil ((^jLtil)) 




ji j.f ("dlS _ (JjjJalll tJuSJcll 4 K mi, a ^1 "t i\ a ^^j* ^^ili _ ^ tj i U 1 1 ujLa- ViVl 
4 j < a j I > l-a ^ t-fJl 1 A ^SJj J^ySLlj >.Sj_<_t-i,o 4 j a\c CjIjjj Ju>. 4.i t.ajJi 

4jj_tu c-JL£f .((normal science (^jLl ^dc:» SjJJa L^jL 1 3 n ^SLoj 

CjLlLajJI <J£ 4_lS (JjJ JlII CxSjJI ^^-O^ . 4-aA_<_JLa j 4 1 j i r^-->") (JjLujj j 4_J*jjLj j 
tfjj^Lc Cxilo JL9 4_qLjj J c\\ ^jl*J1 (j I L*i» *((4_ijLx*_i£ - (jrul^iLft dJLgJ 

CjUjISJI 4. mtjjJ ^Luaj V Lr xJI jLSLaVl ^ 4_C L^Jjl—^ JL_3 C^jL^ 

4_JLUJIj l determinism 4_l*^>JIj essentialism 4_JjjusVl L$lu ^ t 4j <>tt"<tl 
4woj) $ h a ^ _ 1 j j .it! ^k. 1 <wn . reductionism 4_JLvV1 ^ universalism 

4jj, t «"tl^ t4Jajl <^Uj <■ J L ^J Lrw ^lj t^ y*- < i *iJl j^jSLd_lIl (J o i>> "ij _ ^j-Sfc-juaJI 

^jJI .historical narratives 4_iitj;Lill q^h^ (( 3liLxjVlj ^pluralism 

3Lj_^ 3l_pJ! ^cLti <. r>^l jj! ^ t^-b - J^>- i^M- - iJ-*-*-II 




LcJ ^LIVI (j\ .^l^ldV'l Jl_3t_4S 4 J fllr jLq-C.1 jjjO j inn La 4_«_>LiJ, C^Sj 

L;r 3 ^u_ul_>Jl J_aL_«JI jj4> tj^J La Ij j Jj— aJl jnm t&j JLa^a ^jl_>. ^j-au 
LaJu£, tS-r jU 3jljJl>- 5j-l1^ Jlj^-I L? -3j . j _ ;r £ij_t_4 ^Jl2j jlj^i 

IjUfc {J ^1 4_**£u*A3eJ 3jm1^> ^ ^^J-*^ i<-il?JI ^1 3jU^ -j ^> ■ ^> V" 1 1 jln->j 

«— il < .. " ^1 (j^-i-jvjJj j Ml Lrytj (tj^c jLLsl )> ujLiSJI I jla ^ t nj ^ I ^.^Ij 

I j-gj 4 1 (^>>i 4 2lA^LLo Vj i_) 1 "i^.J 1 1 JLA <jL£ (jlj *4_jjjJ^>J| i-Lrw^^.j_Jt 

<Jj i^^JxVl 4_AJ*^ia_i^j| £j^aJI (jjo 3 m <tJ Jaf 4j I ^jjjuaj 4 i 1 1 u inlq *JL>iII 

cjLJU_*J1 op 3 ^^LlaJI 5 a r* \ \\ oLulSJI ol m tJI ^alc t jjU'TI ^1 

it-iUSJI IjLA (>a j_i-uLUlj (>al!JI jrjJLanJI .oVL>JLl JLA J£ ^ JoJL_>Jl 

^yUl ((((j^_jlj^)> J1_J o\ <i i nil) CjI (i j a * "Tl fj'n* \ t _ r l£, 4 rt miL£^ ^ Ij-tial C»j nli 
_ (j^M ^ylr^ _ Lu| ^jo \ Mirty tis cJjLsj , . . i_»Jij^j>J I Ll^vjJ j)-LiJI frl olr l^rt miI^I 
^ya j_L-Ti5vJ I JljJlj>J 1_L>-L>u ^j^o ^c.jJI ^^^lc 4jL_iJI Ja^>-J ^trfc-Jc.Lj 

4_dj}^>*il Lew jJj jMT 4-Jjfl Mltl 1^ < 1 1 tjSJj (jJLS^IjJ V JLii . . jLtullS/l 

. fj ju£. jJal ^Ij V 4-tLii ^1 ^Lb-u 

i^i^JLl £^UeaIu_uVI 4JL>.^o L^jLa LiljLs (j^tJJ i((4jJLAjJI CjLLqjlII Lo^jJj-U)> 
43j_»JLI tc-il r VI Ljk.jJjjjj (jjuJul\ (jLas^a <J j3 - j \ _ , , « _ Llj 

jJLiJL j-J-i-f JUe^xj ciiLukj j J_iL>o tlj^V i^i'U 4_«j>UI 

.(4jIj^JL 4"m g Mil Cx£.Lji t^JiJI) CjLLl>JI pic JL*_a Jj i^ rt*iTI ^ISJI 

l-uLv JS^ ^_4jjL>JI j^jJL ^jJI L3 _U>JI ^aLjjJI ^jl (-^j^^jlLI (j-^oJe 




4JLJL>J1 ^ ^-ljud! (^jJI t developmental genetics ^^Ju^SjJ! cjLL^JI 

:(JiL» 4_j_4_uLi_u^l <Lj->. jJj-i- J \ (_<_)1 ^3eU ^ ^ <i tl jjjo jJl3 4_j jj jJq! ^Jo ^jl ( n ii "< a 

1 j_& ^"i ^ cdJj j. if ...development ^LilJIj i^jl^lHj 

4-t ^ijJUVI Lr Lc L^Lw. j „y t>SlI^ it_jb^b 

i^jjuaJal Sj^jwaj * <t ^ n "ij ^jl ^^Ll ^ I 1 4jjL«_d ^jl . Lulj j cQ3jw5UjO JLj^-> 



I 



obLioil 4_j_dj_Jl 3_AjL*JL1 cuL^ jl :5 t i jUll 



JSIjVl LdOL^I (jl jlS^II ^j-^ Jjl^Jj ...JLJLLflll 

£-a fAj i^Tt 4__i juj 4J1 tdjjj — tlaJL ( 1 3-jL_£ 



.((S5L0JI ^ La)) :aJL>JI JIJ-uJI 

^jA (J-UjI J—Jl i.JLc.1 tj[£ A a\j . 4_j -v. 4__ljlj__lL3 



^ 3^iit^ J£ J^Ijlj (jl cp^ 4^ ^Li^Vi <j£Jj 

4jJu (JjLojj , 4-u-Jl djLil (jc (( ^° Ll_uli)> 

.4_ct_u_ui! 4jLjl!I ^ 4_uolitJj «^JL))) JL) till J 



5 J> 



Jlj ^genotype 



.« phenotypye ^^hll 



jL^jVIj JLoJI L^xaj) cjLiI ^j->JI Cajl£" 4j.<i1< \\ SjjiJIj « cjj ISj j » ^ <^->r J^btjj 

(j-L> 5ju_ojl^ S^ff'n.ii a C-JljLa (Jj * LJLLc 4»jl m> Cilia ^jL-uj^U 4 Lmftb (jJLxIlj ^^Jl 

t>uj j< n a Jj! «August Weismann jLa)^ c^u_^jf» - ojd'- 5 £_W*' 

3juJu>vJI 4_JjUJ>JI JaUjVl ljJL£. jjlij ^ jJI Jjfc J 1 u \ ' nl ^ JLj>-^I ^jLij 

SjJkLla «3l_fljJI» t j£. gQjj c CajL^j i3j jt"iU 4_1j_jl!I £_4 ^jIjJI ^I^JjJJ 4_>aj}L31 

idjll 0 >n <n ^ ^1 Living 4 mj« II SjjbUo lLU ju jjiju V 3jL*JI ^ j«jb UjLs 

3Ll-j»JI ^x! Juul (jrtji a i Life 31 ->->JI 4_l i^Uk ^jjjju ^_>.jVl ( _ r -lil ^<ub LcjIj 

frUJI L^^J^j-JI ^i*J \i.d/)jJ1 L_d!jLA^I (ja jjl^ jiiij . jL^v (^f ^ Lifelesseness 
4 o K ^j? Lr A L1a Mill ^jSJj .«Life 3Lp-i» JL 3U <»U 4 7\y\ cX& »j <r>11 

Lij^ ^jja-jJ^lJIj 4_itj^LflJI L |ib _ SjLa jl 5^3 jijSo JL^ - ((^^il)) L^La ^£4J ((SLp^)) 

1 j olr (J-aLjljj (jl ^j— II jjJL_2ajj .J film a (jl j&£ 4_I Jj^J «4 Mij*tl» 4 ji<t r 

«5l j "kJIb ^-4 4.1 1 ft ^jU" uij V LjA j & IjL-^j (((Living 4 m<_j it,j» 4 ,t \t\ c 

tjl JjL^jj Jj t4 Mij«l,| 3j-&Uo < rtiftj ^jl *ijJLl 4x.ltn"n»Li ^jl ixS 

tjlj « Living organism ^y^l w - ^ *" H ^>jISUI 4_jjiLtt ^-ju ^jlj t l ^"i j^La 

CjLjjJj>JI Qja CjIjlaju ^-ilu Q^Sj (jl (j^flJ - 4-l\ <i <^ _ 4.oijf U ^jl ( nj^ ^j-^L (JjL»j 

. 3Lj>JI Jys 4^j^t_a -L^jljjL^^ _ ^yJt fJ ^\ 
S«3Ll>J1 (^jjfc La» :J1JjjJI 4jL>-VI CjVjljt-aj ^ r.u f (jujjLjJ! ^j^JaJl JLLo a 




?«5U?» J I Is 



^<nn4^>.Vl c-^UjJl cr^-J iphysicalists oruij)^iJLi juu U-oisj - «mechanists 
<j! 4"k^>Lv jjj Oj-iLu ' 1 vitalists t >uuLLj>JL) <ul -*.>r>j ^ jo j! a 

ciUj ^^£L hru M.lj j .4\LoL>JI 3jUI ^ L*JA^ 3 /£xJ V 5LpJ| CjLulSJU 

%S <— >1 T, US>! (jl Uft-JUsij gr j ir^j ^jJL^JI ( j j >-JaJl ... 1 jltH JL_JI C->L», 

cuL^J! <>. juj-*J1 <jj Je ^UJ! 3jUU Li>LUJ 4JfiU* ^ S^JI ciLSlSJI 
Ulaj JIcj organisms 4 h>>»"U cjLuI^JUs IcjIjU^JI ^Li ^ usc^^a ^1 

^ La (j-ou-jv! <:<j cj "( < nlj dil j JUu <"ilj ^^111 4_i_culoil L«at ...otjl <\ plLc 

.^^jJI JuLJl ^ji^^jVl jjfe I jufcj t«Organicism 4jj|jirttTI» ^L» l^ju 

Physicalists ^^u>^Jt 

Lo ^jj^Ldl q>\ tfiLULI j-aj) ^cJUll Cr *_LLLall j\(u{\"\\ \ S^SwJll cjV^ ^"i mVI jjl 

^a_^JLu tj-^oj t(J-Jj-C.yi ( jjjJXaII t h Ac <t CjI <i r ^-L_jj OuL^ (4 i i jl^JI ^Ijj 

VI .^a^_lc j j"f<j («Epicurus jjJLoUj « Aristotle jU,,.jf^ «Plato jj^L^Lalw 

jjj^tll t4-3^vV jiJL>^ Lr^ ptj"' 'Tl LAj j a 3 JX. IjJI CjLIjuJI ^JlA ^jl 

^ La J£ jjju OjI^ ^^lll <i m.H c-n<H ^j_lILjl1J ^LlJl ^LjJuajVI jL-u ^Um^JI 
^jLoLitjj - 4ia -stl dllj ^ j^wiJI JwU .4_l4]V1 J^il^Jlj cdJ! ^1 4 t j jUll 




-U ft r rij JL9 ^jSLj (jl _^jSLd-lII ^j-4 > ,U o I H I JLA J^LuSJ OJ3jJI j jj^U^ 

i".i,in m 4-fl_)jJtz> cr A 3 i^JLaJI ^1 jJoiil SjLjJLv ^Ld-Jj-La J t t-iUjj - LaLu 

.(Maier 1938 ^>jLa) «^JUJI oj$m 5 iSLt,^ » _ ^ _ 

4-^xaJj >*s **< 1 1 CjIjj)U"U (jo i CuL£ jLfllj^JI oJJb (jls t L^Liul^l tj r I CT lJI 
^j_c La^ jgj (J ifj-^ ) 0-^3^' (jojLj-b cjVu jujl_*!uJ! jl $ .'tVI 3jjbLLi c i* 

♦ CjVT ^1 fjyJb Lo -j mm II <-\ <!ll< iiL _ CjLuISJI (J^ <jl t j^o «<— 4_> 

jx. 3 *CjLj|^a->Jlj CjLjLjJI £ji>^ (JiLo ^jdSuj-^ljjII lijj) i rVi H 

. ^JU-ll 4JSLus 4 jl «tr J-o£l JL3 <Jj p3 

oLulSJ I 4_*t5v-j a SjjSLa < - . fc. A "< ^ I I^Ll ^n 't (jl t La Ju>- ^1 ^j-C 
\$ mhVi ^Llu 4JT C^li <jf >U^ CjJl*j jl i JuaVl JjjUH J^j jJI I Jufc JIUj 
1 ^" qUa Jl-jJ^j LkjjJ_S-a Lr 3 (jL^ jl t \ $ i u rt'i 4_atAjJ J I 1 ^ < m <i \ ^1 < nu ( n! j I 

dx^^J (jj-ill 1 j_A J^i-J) JUlj VJ ^iiJuu 4JSLJLI 3j-Sj3 j ^aj '.4-jLitlI 

Vniil ^ ((Newton ^>3^u)>j « Kepler ^Ju^wj «Galileo jjhlLww ^L>J) jjj 

4-i iry{j q-A ^ \ 1YV j « j jljlL>.)) ^j-SLoJ J— oJ ^ ,^JL_*JI 5jj i^i 4l*v j ,a 

4 t ijtill l-jI l£ *j\ )) : Jl !a I 4 jlIc 4 i >^ ^ i M ^ i^>r ( _ rr js SjIjuw ^jx. cjL^^LjjJI 

(jU i^J i L^j t-o^ ^rlJI 4JtiII 4 ii iij L_ii_i£ Vji ^j-ll ^ 1 1 **n ^cJ La 4 o g ^j5w<u V 

^1 j mi 1 1 (j^Uj V L^J-i L7"^' 4oj_u JuL^JI JK mjVI (j^o Lk jjIjjJIj 
. « 4 <t \]n a 4jfcllLo i U j V"o JJqj 4jI Jj t3jL>-t j 4^*K L^La 



V«6Ll_»> J I lo 



; ii/i" a lL-3j 4 j tJ I JjjJjJI Jjij JUfl tbj-i-ail file ^ £Jj_<-u-Il jjt-nll (j) 

i^jlJIj mechanicism 4jJV1 Li/bla llUjlj Vjj^q ^UVl Jl 3^i-->- 

J-c. ^-u.'Uj t5-^cjj jA^Vl physicalism 4_j_1j^_la!I ^jjiiJI o-^jJl ^ jLu, 

.^pajVlj ^1 o i oil ^ <±jJLjcj La J^>> 4Jfc-L*I^JI (jrulj^JI 4-Cj . cJe-* 
jjIoL^VIj CjL_s!jj>JI /ys j-jj^JI Jj_L < jr A 4_<^it-ua 3^_Lfl (j-U^J^j nil ^jl^ juU 

\\ • , i4_j_fljJ>_uiJl jjfcl trill ^.t j ilss j u ii at ^jJloj : i£j^>J! lLUj CtljL>ol 
^jJ L^ljj er _2)j tluL-Cjjl t 2bu_ilaJI ftljj La Jjft>l Jg. oJ <Cl«.U j&aVl -j-a j j'KIl 

CJ 3 Lfejl jJLdl Jk^LJ*- 4-J>.^JJ («4_J_IVI» (jl Jl_jj .^^yjusUI (jr fl _ LjlJ^Ju - ^_-}_4_>JI 

4£jj>JI <?jafc (jpa (_dJj £ t^jlj n'tc 2 *L%h^' 4_^>J1 2>j_S I4I SjuJcw. 4_£^_>. ijr £ 4jmiL>o 

.«Vitalism 4jjL>.» Jl ^Itm^g -Uliva 3jk < nii^'t -bLuaJll 4^>JI aaaj 

^_rvjG 4_tL-3fcJ Li^aJj-L.J! ^-C 4jjJL_>JI jj) mtll Ji ^ « j_lLJLso) ju^C JlLa 
..4jj^a jj^Vl «4_uLp.)> Jlj i4_.ajL-.aJI 4_JVI juall LLId SLpJI CjIj j i h<Ti ^j-u 

^ jJI ri> ^ 43j)jj ^1 ((Cartesianism 4_uj_Cjj» Jl ( ^.ajuq J_t-oj 4jL^UI 
jL-tjjl LiiJj tluJ La .((4JVI jLujVI)> :o'>^ «La Mettrie ^JjuaX* 

'"'Ijl .^"/tVI ^jf jLu iLulifj L*gj^£ (JT ^ jj-oLi- 4_>^ojj i4_uLj_>JI L-u&jJ, ^jtL 
J, ^ j 1 ".1 r ^oLjJI ^ 2iH (l ja.(_uljl L:r £ ^Ll^-jSJIj ^Ljji j nil lZjVL^c-xj ( _ rr B l_U j cJj 
CjLjljjVI I JUfc ,jL^^ ( L^jJj-4_JI (JL*->- <jt ^ JU JLJV ^yJcuj^t^ uUl % \\\ i j r C <"«(>> 
4 MiAjJI La LiU j ^ (jjSLj V JLSj . . . LjUI <-J-ir^ ^ cr^! * t?J? '^"^ a 

^1 2Lj>.jjJI ^jJI j^kl ^IfCa (^l ^ Ij-Ajj^ja cJI Jul jej Lj-J^Jj) j j tl ^ (jV 

2_t-iLJI (j>-^l QJ '^>^ (j-^ ^H^ 1 ' (jr^ 



^Vl :^j^lL>.^ja ijr ^ ij.t?a£ £-lu[j}\ jj^-oJI (jr _i OjL-u (jr\_tij^_uiJ I 4_>^_v cJj-aj 

Johannes Miiller jJj-a Lb. o[la ^ jJI JjG_*JLI 4 nl j ->JI l-lAjJI J_t_3 jj c^L_> 



4jL>1 "l< ) Ij_j_>> i_3j^_»Jli (\AVT JA*T) Justus von Liebig jl jjJa a <■". ^fjj)) 
£->^ .«inductivism)) ^ijJEu-uVI t_ukjJJ jlUin. ? L^jL Crlyr, ^1 SLtjMJI 4j,i5iH 

«Emil De Bois Reymond ajj-cj; - Lk-*!»J « Herman Helmholtz jJUj ^ *>U 
4_^3_ll Lol .«Mathias Schleiden jjL_iLl ^^jjLawj «Ernst Briieke ^j^j om'^j 

JjVl 4^,1 cJu Juu ^1 JA*\0 ^Lc ^l^v CjIjlj ^1 4-WJ>aii1 4^tU 4^£JI 

^jj^-Jjjmj ((Carl Ludwig ^_j_^jjJ - Jjl£« «:LuuL 5 a ciulSja _ (j^>-3 <■ d-i^V) 
4_*jl3 La ^Suj j^-t M-3 .-.(Jacques Loeb (-.j^J dJU*»j « Julius Sachs (j^lj 

(jl ^u^Jl Sjlj^v. juuuJui (Luuj^ «Claude Bernard j jIj^j «u*j) ((jJjlj^al a» 
djL^J J*-w jl^ tcA^JI (iUi j-Lo it-^&II ^fjl^l J^j . Residue (t^U) ^ ^j!>>- 

^j_L4j)jia]| <Lllc.1 U 4jjLjJI jLuait lJU ^ <btjoL>Jt 4j9jUXI f Ju5» Jl>.V (J^Lqj V 
.^aii^adJI l^sjS (jy !i]l <Uaja>JI «4j^_u-uiaI1 CjIj^JlILi)) 4j1jJlII 4jjJ jjsljjj ^cJ Ls 
-J ^Ubjl ^ (M-"t tjrUjl.-i ^11 (jj .1 Ajji j till ^<L>-L^J ^jl CiUeajmi 

OJ) J ^-^-^ L>0 (j\ i 1 ^ ^ t'S ^jjC ( rt rn^lt 1. ^ \ J-l "u t J_4J-OJ « 4jj) J ,"W 




?«5L?» J I ^jju> lo 



4jJLi- CjLacJj-ua"t 4_j^ (^-^ A3tJ ^ <-l3Lj>JI oLlUjlLJ (—sLus^I (j-«J 

^JaLLaJI ^ oLj-^-S ^ :4JiL j-sb-JI j ni> «Wilhelm Ostwald 

^ (jL^ JuiJj . 5jUI ,j-o S*Ua ,^5 <jLuj IjUb 4_!>L_*ii «t"il rt"i (ill ^cj <**iUtljJ 
ij—aj V j^J 11 «4_£lLJUJI» l^oJ 4lje_/0 (J^J t<< 4jj_j_>J1 SjJaJI )) < In nl 4_Lo Jl.% .yt-uu I 

4—11 o r I (-.Lfljjl ^jdl _ (\A^) «WilhelmRoux jj ^1 ^tj» <jj . L^L$j1 4_Ic 

: j & In"! I <j* — J Q — uzi — djLbJijI J-aL£ ^yJJ (^y-L-jj -> " II 4 L>.Vl ^ 1 > t 

t^gjl iuTlII j^lll 4 Je-Ju jj—jLjJI t— ijj.. ■>■» 

_ Ijj -^J))c-r<< >AVT ^Lfc ^j^aj .< n jCitlj jj-LalJL 4 7iU't\\ djjj 1 fl/q Uj 4jjLl>JI 

CjL-lLq- kJI ^_jua^>- tJtJJ^ 3 ^jjLjj)) ^4 nil ljufc <jl 3j L t « ^ .«CjIj jJI 4_£^_> 

uiLlw! ^yij CjIj_ulJI tfjufc J£ aJLxbj ...CjIjJlU ^<mI<LiU JoLjull 5>>b ^ 4j* nUll 
.«^ja_uAAJ (j-SLcJ CjIjj t'll djufc (jjo j j r ijJ V 4_j^j-j>JI 4_aliaJ|j \$ ->J! ^j^o 4_juU 

(>>U (jjo 4_lJL>. CjLoK j^4tlnto ^jl (Utt-Ij tilJj 4jL*j^ju3jj «0>*dJ - 1 - (^^» ol 
.jji «ii"<!1 j £^AJI ^yk: L^jjJl^ ull-v jjjo 4 ojrttl 4L1^ I^jIj t^jLa JJ.1 ^1 

<<J\—c jjbj i«Rodolf Kolliker j£LJj_£ l^Jj^j)) ^ ^ ioj ^ j j t'^jL t o ^j^xj 

4_ik.I (^jJI 4j!j tLMi^ (4jo11I CjLI^jjkJI tj-o) LojkJI <jfj (^Lulj^Jl CjLIi^iJI 

Cjljl<ir ^^Js djlfl}Lo*V1 tTs (4lLfcj 4_uLJkl3 4j1 or jjU"!i <j' ^ AA^\ ^Lc 

(Ji-lj 4 gtrn *>oj 4_tlajOJ CjL£"j_>- Jj_>.^j ^.i 01 1 ^ :4J1j_^l ^j-o^o >j a ill 

, ((jj^ JUu !>Lt>. ^LuVl £.L)V! /ys 4_ulj3JI CjUju^JI L^oj^is (jx. 
t_jLe-ua] lJu-o j-ujlj _ 4jj) mill tfLt^Jl 4jSLjjI£LJ, ^>-T Ij-h-ula" lLJLjLA (jl 
^Ij "X;,xi Oj-fl ^i^lj (JjL^ti CjLxjJI ^JLc CjLsfc-jj 1 ijr 3 ^ "ij a t 4_JVI c-aAJ.L^o 

frlj^Vl j^ju uJLLa» : Jj-Sj ■>* AAi) «Karl Wilhelm von Niegeli 



4_tL>J1 (j^Ij ^jAc SljiJl ju_ajLj i^jJ^l U {jjsj .«4^j^>Jl ^CjJLuaJI 

<«E. Strasburger j^-j .< " n<» cjLtu^}L« ^ jL^ (^j}LjJL|_oJ1 

tjl rtVib ^-J^> (j<i iJnTi I 4_j.cl*J 1 4j3-j-JL=tJJ 4_l3L*_x: <LcLxLul djufcj 

0? I^JajtL j njj i ^ Tl . 4 j K 4JlIqL>> (j^Ja cdJjJj iS^Ul 

l^ln-vV ^pJl «4-£^v» Jl JiU 4_u1 j) iV, j i ^i" _ 4_^v^j {J&j Lo _ CjL£j*>Jlia 

e^jrum (j -0 jb V ji <Brownian motion LaU_iujj ^j^bjJVn Jl ^ «(JjLh w 

. L*j1 J 4jjj£jj 4_uLpJl c_j«JfcJua <__)L*^uo| ^Jfc^jJb j Lxa 
£^_jJ ^io^*ILj LaJiic t _)-s>L>- (J£jIlj ^jualJ Cj^bJI ^yibJ-LnJl j_xi_u_dlll t ^ * ^jl 

JSJ Iu-J3 j-^j) «F. Mieseher ^JLJl ^jSU^ LoJujls 

4ilo iJ ^c c_Ji- i ^ A"\^ ^Lc <ya ^Lajv^/I mi*K1 yujj»j <f His 

. '£Llj\j~t£i-Ljj\ j 4uL>J| ! u Ail clil JL>-1 4lL3cJ! 4_J^1 4jLlLo^J1 (jr Jb J_<a_j_>JI 4n jloj 
idl JJL) jjfc 4Jal 1111 ^1 4.i_q, A I 4JL ^ LLuli: _ I Juk 4 i lr> Lr ^ _ «j.mm <a» ^jl Jlu 
1 arv 4 <j < nL>Jl (JjuI^jlII ^jl ac_u^J (-L)L>-» ^jic! JloJj . 4_loj^ j 4jc_uj dJJji 

CjLj)-lK^-U)) 3l_*_i-Jll 4jjijJ1 ^j^ol-c CjLj^>s Cum J t—jl <^ 4 j l<i r 

(j-faj L*ju£. ^?JIj J«J1 4 m i^ij jISLJ #jJL1 .cjLjjjVI ^ Lu|j ((Nucleins 

cr* i^iJ \'4 «Branchipus 

(**) 

jj* ^JjLaOJl Ijla A ; «Artemia L-^ujl)> 4 l<a ,^1 ^ . 4JUJI ^jla *(Jj^^' 
* _ 

*_4 L»/>--Lf,i t>a k j^Lj _ 4^LjJ-j_AJI *Lj_4_lSLII 4_JuoLit_i^ _ ^Lj-c-j-Sljl (jrt_j_5j^j-aJt ^J-ufl 
j-jjLj 4-ajMJl 4jLLl11j ^ jJl _ «Sachs (j^-ljw (jr^J 1 4jjkjJ^j_J 1 ^ajLt-c ^j?o- 

^ 4_jjJ Jo^ JLlj - jLV "Jlj j— «JJ1 ^ 4 rti'i'>H 4_j_>.jL>JI J^lj_*Jl 

4 c j_u_<2 Cjljjl — j J__a LaLcj 4 — dilL>Jll 4_oLjJJ1 ^Ij — i^/l dJcA L_Juj lJlx^» t^lj 4.JI 

.L_jjmJl fUl oLuj\ ^jj^jJLj jjLiJl ^u-uil (*) 



?«5Ll?» J I ^iao Lo 



CjLlm'iLoj ^ «Wilhelm Roux jj p > ^ I ^1 (Entwicklungsmechanik 

i^jjj Jj_3 Jj 4jLLaj OjL£ ijjvVl <<A£. ^ 4_(_ujjJ,j g't ^ > tj in r ^_<-uLlIi (jj-oJI 
jjJjJl (t_ujL>Jl 3j_p-jJl 3jialJ1 ^jll (jjLflJ,! 4_L>*VI ^ci^. ^ jri ir> r^> ViU 4 ^ -wt jJL 
_ «jj» JLcl <.ua (jl^ JloJj * J^jud^Ij LifliiiL) 4 rtlt"itl (JjL-uJLI ^-i^ fll «i" ftl j '^"\ > 

^ tjl^ - «Hans Driesch (jijjj jjLfc» 4 <i ml ^Lc ^ ^ ^ . ^ " ^ Luaj! jjbj 

(j-ujLo JlA r^jjM ^^juaxJ 4j£Jj ii-iJV! *_^AJua JjUlcl ^ I JJlAj y£\ j-«VI 4j1 Ju 
Jj r?r.jJI I Jufc Cj Juv JLaJj .u3jlV<.a <( ^ Llj>> )) i_3j L~n a ((^It) /yi Jj_*_lll j^Ajj 
iff U 7>, i.a.a ^r\_Luj>- ^1 (jrCL-ti>JI jjio j_2e_JI a\a\ (j*l>* J '-^ ^ 4j£Lcl La J <f 
^"j^fcTu L*£ _ « juaia ( fiini)) ^1 jj t"HJ Lfl iia Lj T (jl Jorw^Lfl *4_lL>JI (^Jll>.j 
j^JI Lg<a J£ ( jlitj^ mil ^^ajjjilll £yi {j\?jj>*}\ (Jj _ 4_JVl 4_jj> In i 1! 1 iU 

. JjoI^ Jta_l>- ^ LojJ ^^lll 4_jJil_aJI 4j9j_J1 ^y* ^ jJu-^I Cut^ (jlj i4jj_ljj 4j3j_j 

^Jj - <LL%_l!I 4_jJL C) | j J ' " ^ ^ 1 0 Jui c I JJ>- ( h in i r < nLU C < ^> I 

II <j£Uj V 4-jj-j_^JI Cj! A o t tl^ 4 i int "t,l CjLuLSJI 

. La Li 1 j-mirti Lhjjuirt" Reductional Physicalists 
(Vitalists) ^^ILAil 

<J-3tJ ^ j i^>" <<J Co ^jlj inf. ^_*_uLJ1 jj^-dJ I j*j_S3 (jjjj 4_lL*xJ1 

1 1 n \ j . ) A Y * ^ Li Julj L_>. j-j—J I ^cic j j (jU ^~>- «i 1^- J-xLhj 

^jJ] cZjLjI j) j r^J 1 j Cj Lj 1 jjJI ^_<_oj 1 J a C<_>- *_)Ljj CjjLSjJ 

. 3_il_U 4_i_j>JI CjLljLSJI 4_Jj^4sj^- (* JULJ ^ n "i r V I 

4jf naturalists j t j j U II ^"^Jjfc iJ7 ic ^ oAJuo jj flfc jmjj 

4jj <T Liaj2 Lua (jj^J <jl ljJjLtj3 i 3Lj>J I 4 a> j j ^1 ^3j-laj Ijj-uLj 

^j-o j "'^^ o *^^ r ^_)LL cjI j _ 4 j . t " t, \ cjLjLSLJI 4_JI ^x. _ «cjjI£Ljj)> 
4_ljL^>JI <u_uj oil jJj-a IJla ^jI jlj^j ; ( LJL))^ 3 ^ " j ^ ji Lin 4_jj^ 

. L_5- jJ^ljJI f^lc ^jjs 



oLJU__slJ W : (jLi ^ojil j-C J ^ j^ya t-> ^ a ^^jujJ t<_ (j-^jJlll J„,fl t a ^ j j J *** ^ 
1 i^jl (Jj t « p. Lj—uiJ I J ?.L_4-i£JI aJLl L^cLu^>-! .^SLqjj 4_jJI 4 <_nU CjI j 4jj_j_>JI 
4_-(_>JI CjLjISLII Jjj>^ (J-*-*) LjLuaJill jj^s j u.i.<Vj 1 j ^ ^ I La cIljjx jj^a 
^ ^CjLl^pJlj CjLjLxJI Jl_l3jlUI 4j»JL CjLLus JaJKjj ,4Uj,,.jTI 3jUI j 

^jua-j^a LI tA nil aJJb CoL£ Jl_SJj »(jj)tV'H Sj-aLLs j j < nti "i I 4_>. jj_Lall ^j^-ilJIj 

,^iin^,t,l 4a-bjaJI ^aJLaj ^ U£) directed adaptability 

4j^>JI CjLuISLII ^yjj 3l j**U 3j j<il.l L>Ji ajl m'xll -iJ-^J 6jL> J " * J 4 j a j till 

t—OEJCJ IjLLwi (jL£ «<LjjLpJl)) ,j I JUJ ... \$'tC <jjJLSljU (j^t ^ILlu^A j^^J* 

^3 (jL^ iJLjJLl (Jj-j_ciJ * .^L» r n )\ £yt 4_cL«^>Jl dJUfc 4_oJI j n "t rti La d^ljj 

t^uJLiJI i^rs^^l «Lenoir jl^ii)* ^ <$ jl 3^°^ j .' N l^*^ 1— jjU ' 

j.Mirti 5 M><i II cjLUjJI j j ,M,rt"i ^1 tj>Lj-*e l>»L^J iteleomechanists 

3j-aUoj lJi-jSJlII Sjj^Ui j^j. tH 4Ti-cv^Lua ^*Jlc (j-a ^JLloj Jyi (ciijJI ^Ir. Lai I 
d^JLl 3jJll Lbj j " J (jL^ 4_L^lniXI ULua^JI 6JL^_3 4 j . ^ >L t I 4_juaJ4-iJl jj_L^j 
^jjjLUJI fjjJLl\ 4\jL^j ^ "i -^j . W^ * ^*Lc Juuo ^j-^jLj (jjy i y jJ j-uj 4 a i »^La 
J I <(^_j^Ji^J» (JliLa ( 4 j <i j J»_Ln 1 1 4 — <£\ Cj\ — jll^ (jr^- J-^' * ••J-" iC 

. LLb^ajtLa J^^Sa ((C-oaJw jl « (j^ii. I j » 

_ * 

1 4_L.g.U 1 1 3 j^"< I J 4jJVI 4n < «lrtlt (^JLc I Jj^j dul^ L^jJ (Jj Mir £_>LjJ| ^jj-oJI 
j] ^(^^-U)) j ts\ c ((jjLilL>-» j (i-^r (^y 3 4_Lfljj-J^JI JuJo L^Liil CxjL^ LoS 
^jfcUa^a (jlj i2LiT VI j_j4> La £>lj_tj>J1 ^jl 4_?j n a jI^jusL j*jL3j O-jL^ L^j| 

^^SLJj . ^ 4JL_>- Sjil a» L^jLj J^alSUL L&j j i n (jSL^j 3l j "k]| 

4 j ^ II ^dClj^aJJ ^uL>Jl ^-tia^j 'ta.A I^jL^ La j Jl_oj _ ^-uLljkII 

.(^^ill) «Kant c^i\£» ^UVl >_aj ...l lo.11 Zweckmassig keit 4_uUJl ^JaiJI (*) 




?«6Lp» J I u 'i«o lo 



SjLo Jj_j>^aJ JojJj—a «3l_f_>JI » ^Lj_S i^_uLxj>JI t3d>^ fl 'j LI I n 

3LpJI (jf ^4La j^tj ...(Mlo 4_ul j^jlJI 4JUJl£) State 4JU. j^Ijj 

Lebens cJaljJ? JJ_j_J : L*.y^j_i IjjLj ^ CjUlJ ^ 4_udL_>oI SjJLll elLi do , ,»l 
.«elan vitale JtlA «Entelechie ^tVuimUj tkraft 

cjjlkj 3LpJI j I ^ .HI teleologists <j^_uLiJ! Liajl t 3^_Lll 

psycho lamarkism 4j <,in'<\\ 4j^jLo>UI t_^juo) U.^j « nri" ^ ujj^)--!^ 

.psychovitalism 4_u-uiiJI 4_uLpJI 
^jjLjJlJI Sjujui j-lkj cj! ^ -vj 4jj) j>. 3jJs jj^j Sj^La ^ juJJL <jL£ jloJ 

1 jut (jL£ * LfcJUu L-oj j mit ^_jLi_uil (j^JLJI <U t Jjl J-Laj tSjJaJI a jut 4 t j 1 U 
^JL^. t (liquid >IjL_u fl u ^ ^cr" ^ L "' ^ ^ >*J (Jj^>^^ J^UJI 

/yi cJJ j ^vu^j_>.^laJ 1 ^ i4jjlj^>Jl 3j « l< J I j «^j_u 4_ujL>.)) lJujju jIj-^ 

j j r f. L yJlt 4_ujL>Jl_3 . U>Li*_a JUJlj>o ij-SUj V ^,111 «4_jljU1 » CjLjtI Umjl 
^j-aj * JSjLJl ^yJJ j^ijlll |Hih 7JI ^ uj! (mm ^,111 3jl j-^>JI clUj^j < jj h 1 4 

^UVl ^ t j iUTI ^uJUJI up> J^i >3 tjiUti ^Ijj Lo ^Lc 

lj uif (j-oLiJI j-^b' cr^ t^^O «J- F- Blumenbach ^Lxi>» ^Lw 

spontaneous ^1 ^jj^OJIj ^Ij-ojVI^ J-LiJl ^ 4_,^1 h , ,,Li < ,1 <j 
^jUI I jla j m <j ^jl^ (mutability j \ SJbliJIj tljjIjSJIj t generation 



(jr Lc Ct to. *~l < a\ tjyjJI 3L->JI ^aL^JL 4J (Jj j-j V ja-uiij^ « 4j j_tr>J 1 3j_2Jl» 3^£a 

.((Johannes Miiller^J^o 
^)j_iJI 4jL_£j j^ojv j ui r ^jjujL<-uJ1 (j^-ill 4jI JU (jji 4j^Ij <j$j-£ jlj-ILal <JT icj 
4 l miLcTlo jIS^I c-iLse-ual IjjLhjI t _ r 3 *LuaX.Vt ciuLLbj »1 j.ut f 

«J. Hunter oLiLlS' LilJj C7 Ll JjG At • - ^ A • • ) jAc ^llll 

5_ujlSujJI jLlj ^L^^n -v LuijjJa ^5 . . . I <i.& j.i c 3 « J . C. Pri chard jjISo^»j 
^ i iTij ^jl 3l^vLL« fj^j iLjj^ (j-aLi. 4_>.^j Cartesiani sm 

*tiil L^JjiiLoJ (j-* jjjI ^jj* ^ <L>.jjJl jjjic ^jjLpJl L^j ^1.9 

*1 inrVl cJijUoj cLjlcj *LloVl ^ 4_^3_4-^a) Montpellier 4_L_iljjj_>5 4-^jJua 

Lr l>.j .«X. F. Bichat oLio-m jJ^jjJI ^JLtJI Lfllj^j i4_uLpJI i, < a.'u ^ 7> n ♦ a 
JiLa 4_cwjJj_ujif cjLl^jloj-« SUuljj ^ ^j^t^i V"U «Claude Bernard jU^j 

^ ^iLc ^Ul i.ti jUj ^yjl.j ^ j 5T jjbj aGeorg Ernst Stahl ^*^Jl" o^jjl 

t^^J-^^-^ (( UJ)"' > -^^ 4j^Ih u I JUV j ^" Mil J ^ i'hC ^-jLuJt oj-^' J^^J' 

. « 4-li1 u )) 4-ujjJuo ljUlx^I ^Aaj 

^yjljJI ciu-Aill ^ developmental biology ^j^lalll Lo-jJ^-uJI ^<dc jjIjj 

fdjJi I JL^J jj^Itlu^iU ^ i,ti7t\\ (±.cijv t ^ i.j L>J 1 (jJj^jJI (Jj->- ^ JhC. ^j-flljJI [jj-^Ji 

> f lni <t "<jj iPreformation ur L-2ll J<n. "tt 4jjk ^jUj JjVl :^>-^>^ (j^! 

^JLJI Jj^JI pttty Lf>^ Lrb^^ ^ A 11 ^^ ^ OW 

.(^^Hl) (jr»U^I (jLuilJ! 1 <jntV. jjLk; (pJI cijL^J! JU«"...,1 4_jiUVl cjUKJI ^^ju ^ (*) 




?«6U?» J I V7 lfto L> 



^j^SLjJ I » 4jjJaJu ^jLILII Jjj^_aJI ^ jLj 1 <t I.j i i.Oj—x ts> „a 3>jj_-uo ^jl 



^\ t jjU"iiT SLse-ijj Lajj flU JIjjj ^ mi ->tl ^Lua_c! <jl LajLLqj *«epigenesis 
J. 3j< 4_l^j ((Casper Friedrich Wolf lJiJj^ dJLjju^ j ^ . oL£» 4_L>.Vl 

^ Jl-o_3 <jl {yi <Ll Jb V (jL_£ t«u-^l * "it, I JjlV "IU Sj^Lfl i gl-*- a (J^J t t jj^£JI 

.(jrtj^o ^ jJLj j jJa ^1 U^Jjjcjj _ 4 t i^i -^Jll 4 « ^» j j 1 1 ^^jb _ 3) j <h?J,l 
.«Vie essentialis SLpJI ^1 J-aUJI I o^J Jij 

LiUj <( F- J- Blumenbach ^L_±lfljJLt» j_a j-^I ULc ^1 v n 

LkLj_i_ol Jl£j tL ^jj_*lJ1j JuJL_?tjJlj jJil£jJI (— >ljU r i4Jt£. £jUJI J^oJI 

tjj^t t^jja :>>>-j L^jl ^! *«nisus formativus JjSLj^JI ojkr> 

^Lo^yij irritability JLu^MI 2uLUJI Jl« SLpJI ^Uj^I ^ uiJjLSJ 
till tfj-^J 4 n $ q ^^fl ^^.trJI jjj u> jta^jj)) a rtlj * Sensibility 
LajlaLAj ol jUr Cr ic 4jjLijJ cjLo>Lc _ JjVl JjkJLI ^ _ La LI \j m« « 

Lgjj^ (j^a 4 i>> rtLc, 4J 4 j , m ML dJlSLa . 1 it, ii L^J LlIjJU 

«Naturphilo sophie S^^^ .Utl d.iM.Utl)) 0 o ,.itl <_^UVl SLlcJUJI j^-a (jj 
^uLLlI u>^' ^L>l-V <LtLiij «J. W. F. Schelling ^'AAo) ojjb t£JJ1j 

«Wolff cJJj_^» JLlL-ci ^j-* (jrt-j^jJj__t_JI Jl <t r t L^j c f o mil ^^lll 4 ■!! 

^mjjul^ Li-La )) 4jU «^Jj^a » ^^_Lc (^jJlsl J_aJj . 4 j nj^-i3l.jLL.<3 4 rti ni *^ L^Jj* 
£-qj>* 4j1j-A 3 Mir (^jJl - «^J$ja» q\ jj iUULi (jL^ f L$jV1 Ijjfc (jSJj .(((j^U. 
^JLjlJI JLaS. ^JUvJ (. "i*?! JL^ (jL£ _ ^Ll_lo JLLa CjLjLjUIj oLilj-iJI 

4_>.j^ ^1 (^^3^ ^LSLj < rtt mi cjLIjISJI (J^G *. t _ y >.jJj j jll M > j iWI 
^^JjJI ^jjl ^Lixj ljjL£ jJI ^ >s'>1j 4£LLs ( jlijuJI 

4j£^>. 3l j ^itl» : j I * ili (jl «^Jj_a» (3i_>o J-5Jj 1 4-oLjji j <illj 4_j__loLjjJ( 




tjjJal - 4_jal A -^j ^x.j _ «Lebenskraft 3L^>JI Saja» «jJjja» <Lajl3 

LaLcJ 4__>JLuaJI O I JU i a **< M (jj» 1 _}JLC (j ^oJl" jrtH {*Ju9 JuaJj t « t _ r JLcaJ ! 1 j 1 
CjIj J ' " ^" L*jL-3 (jL£ UL IjJaj _ i^JVI 3l j_^Jl 4jj-laj ^j-bJiil 

« Driesch <_>iuij-i» jiil t Jill I Jj. ( <, ^Ir j »4 ojor (j^L^JI oV-sbta 

J|J^>. _ J, mi C £_(-uLaJ ! QJ— SJI (jj8 j^>JjVl j- tTa.» 1 1 Cjlj >.m Tt (jja - 

(j^it jj tjjl^lJIj ^i^jj) * "ill Ju JL-ae-iJIj *4_jJU_>Jl <- m 'slj^-ljl ^yjS ^yJil jJl 
:4"<fci^>ljQ j^JU>Jl J-oJS ciJJj .^I^JlHj tf^ljJl JiLa 4 j mi rtitl ^jkljIaJI 

u' cr^- •--«Entlechie» Mo $tl\ 4^»K Jit^a K Cjr lj--yJl ^oU^JI)) 3jLa£. 

j^lijiaJt clUj 4_*_j_j_Io Jj i ii " I Li ij) '<-->J jLd I i^vjl f4-g->j (J-J («L_a ^.^y-il* » 

J^Li-j t jjo L^jLj/ La ~0jSj& ^o-C-jJI jLuauVl ^LSljJI (Jjia»J jlui'i'iVI 

4J0I ku as jA> l^--wL>o u-jl t mi< Juv I (jLb LuIj L«£j tj^xSLUJI 4_»^jfj (Jj (_aJLjuaJI 
L^x >lo ^1 <(3l j ^Jl 4_JT» 1 ,l j -w^JI JjJl_JI CxjL£ - OJI Jbl _ L^jl 

<j_« j 1 ^ jj^o t 1" mi a L^j? ^aiyi (j-« ;jL£ ^pJI t reductionists (jj-JLwV! 

JLjjLIi (jJolpZ Lgjl 4jjLi_>J1 ^-LreJj jJw] i tint ciiLi-Aj . •j-U^.^Jj-L.i II 

(jjjJIj t LjIaJI J_JI Mjjj ((jrjj-JKjJ^jjLiVl) (JjLJLi <— )1 -t-iol (j^a JJ_C (jja m^j^ 
teleology of 4_uL«JI c_ufcJuo (-SJlA ^ n"< r I ^ja i>>Ti ^jjLya CxjL£" 

^jjb jj-aj (dmmanuel Kant ojL^ Jj^UjU j^Lo-JJ U^Ul -finalism 




?«5L?» J I Id 



^jt>$ iteleomechanism 4_oUJI 4jJ^I 4_t-oUtjj 4 4_uLl>JI ^^k. 



♦ finalism AjjUJI <-iA,j<u 
cluL^ t4_uLiJI ^Jj-ljo _ LuJ^- - j ^Uij ^Natural Selection 

jjj mi " <l ryi Jj-ajj 1 o j O^*- 1 " ^Haeckel JSLtA 

j»jjJ V LLui 4_uLpJI <-« a j.a J.t_^ jl3 « selectionism <_>UtijVI» <-« a j.a (j! 

111 t 4_alV mil dJuJLii duL£ L7 J«-uia]! <-jl VmVI JUud 4jVjL*lA (j! JLjj 

4_4_jj(jl jJL_£ . 4_jj,JoJJI rtj _ J^Vl (^pl^. _ 4_il ^_jud^j Cjj ^Ul 1— 

:«rtiijLi^)) Jt te^y 

rij^l j 4_a_all 4_J3U Ja^a jt Lj_cj— tt t^'i ju J!l*j liajL^ 

(j! ^J^JJ tj Mir ^_£-oLl!I (jj_aJ1 4_j-Sjj-j_aJ Luaj) jJj t 4j <j,U!l SjjjJI j i 

JUlj f L>- L>iJ ^ Jl2 _ 3 L*j>J 1 j^ft IjJcaJ L-Aj.,.j, ii » a Ti ^ ^ _ (( 4_4J Lj_>J I )> 

(jL£ (j-UI .U,. ... rA\ ^ 4_3 j in U 4_jjJa_i 4 " 1 — «^ j j Xj 




\ \X * ^Lc fjl\ ^yAi iJjalSJL LajLl^jI <LCj-luA 4 MtAjJi <j|$£i <*Laj J^loj 

. 4.j.l".->J > l Cj\j3JX\j jJ^I^jlII <b tjlfl" i nj V JJLc 
^UlMJj-x^ \ "l-i a S^SLdST 4_J| "m nil j In ill Julj3 jJk (J>»lj_»Jt j>JlA Jjl (jL£ 
4 1 j i «j ^1 ^yil L^jL^tjuo 1 jLal^l jJt \ JlA < - f i i d!l jjl^ JlUj t4jolf L^ld 

- « 4_j ^jjv. 3^9 » Jj->-J *- ^ 1 1 4 j mi ^ufcj L _ jl i l^juaustAlJ 

»j).i>iT1 ^ nil (j| t>^-^ 'Lfj^**' 3* Lb iJjLse-^ ^\ ^La| (Jj^I^jlH '^>J Lo 1 J> a 

.ipJI CjLSLSU a^UVl t-flSUa^JI ^ 
4 i'u jl ri " r VI , \ n LU Ly Jc-jj !1 ji ... -r'lVI j-A ^LUI J_aL«JIj 
3jLU jj-C LoLxj 4 Vrt « 4_to L>- » 3 jLo ^j-c (. alllj (4_pJl ) 4jirtt"U CjLuISLII 

jjt <~rj_^ * Yj>L)j •< tuTI» jljlj 1. o-j-a t Kollicker jiLJ$i> 1 a jlr 

^colloidal chemistry oLulj^JJI »U ^< jj* j-AJjl La o^j---*' AJI ^ 
electron ^ yX\ j-al "<1L> 4_j^_ H >J1 »l j o j<tl jIjl-u 

c.nUj <^j>Lj)."j .alt u rt j rt ->J1 t-x-i-^jJUl La qLcj^m microscopy 

4 t mi r Vlj <<j^l>J| CjI j i>> »11 t^^-Aj 4 n 1" ->JL 1 4jU^Lo 4 t j. iU L;r Ll »j) i^ll 
SjULj ^ o i <(j La Jij^v^J (jJLuk JUlj lafkAj . . . Oj, \ I oLjj)->JIj 

\ q \ i e\ tr\ a JSLj 4_^15v, 1 1 o JlA <"i<7 "t ^j-cj * ^ j ^L Jjj^iJ 1 j! 4_juaL>Jl 

4Jl_j>Ji Cjj i 1 1\ *<> (4ijLc^a 4^jjJojj <4 j j j tt CjLo]JJL1 ( |_>-c 1 ^ o jftl n 

Ij^xuJ La J^xjj ^c^a ciJLjuk Juu t^LtiLj i L^-t>>j) j 4 ^ 4_ulj^jL)t 

(jl (^SLoj La ^j->-j 3 ^SLa juJj jlS Lo ^ -v-l lliSLdi^ ioL-jlj^jJtJI »ij 

j j < ii rtl jjSLo .1 1 (jjo ^ j irvlj <«4_j_>J1 3jii,l)) 4. <a , nl J i^i flia jJb tl^o Ju 
(Jj-^-i J 1 .' * 3_iUll 4? Jl_^J _ 3JLjj-^ jJl_lj j _ 3j-— <-^».t I ol <i Ir^TI 

j(>> * "tl j-jIIs L4J ^ylll macromolecules «4 «> V i^tj oLSu^_>Jl)) 



oLi^-<» (Jj3_>o 4_jjlSLol Lj7 Lc J-tlj Jjt O^J ».4 j-h11 j_uL 3jU1 I^Ia lJjJIjj 




?«SLp» Jl i/iao Lt> 



SjL^j _ (Urea Ljj Ml) L_Jj_J1 3jL^ J.ul-fc— "lj ^ AYA ^L_c « Wohler 

. I 1 1 ♦ ^ A \ ^ i ^ 

CjLJLj_*J1 ^ „x i. a a" I JLj (j I Jj^_5b_*jij t J.u.1 nlL CLj^Lj JLil <LoLa j-jlC 3^9 

^^ic J-JjL^ L$j g iVi . nVI jj-Jl " j fill JsLLcI ^yjJI .j^l^ikjl j m .i n "T 
jj jtA. jj^ Lo-^Jjl (jL^ ^jl j o \ C (jljJL*. j-JiVl ljub ^<u-u->. (jy j3 tiJjLJu JuS^ i its J a 

cr lLj>JI ^Ljj_JI 3j< hj ^L^JI Jj-j-SJl cr-^l iS^\ genetics cjIjjjAI 
^^k- - 1 4_ul j «sJl jjfcl^IMI j I,,, tn Jjljv U>a (genetic program 

Lafj .^_aUj_±JI I jufc L^jcSLjcj 4_ij> i in a Cj1_lU_C. L^Lu^^j _ IjlaXI <** <■>->■ qj6 jJ^Vl 
Jj^Lj 3-ilx,! j-fc jl>-T ljL>ol (3^>- t^ 1 -^ jJl t-cAJua <^£il\ el)JL>J! 

jiujl U .^*\(Zweckmassigkeit ^uUJl 41aJI» ^ «Kant 4jjJaj 

l-j! V "iWl 4_jl^aLLoj Teleology 4_uUlII : L<ufc 4_J1 j % II t-tAjd "< .j ■ 
t-oUJl ryi cjLLl>JI ^i^-j 4^L>> t>« «<_uj>jl^» ^ c^tj>o Anti-selectionism 

(jj-Jl " J Ml ULLd t jjbl j 4jj j n a oMj^ljLt Lijl JLaJ j-^^l 

(j I Ij a r j J*_3_3 . IjbjjQjf^ 4_lj>- jJ j_jjJ I ^j) 1 » II ^*Jl5j ^.u ,u> 3jJLc jlsb_>- ^j-*-u 
JLas-a ^1 \ 4 ~\7t *ij ^ o U M J n ^j-fl 3l j -hJI j^bl^la CjJljxI J_fl 4-jJl "i j rtll 

LI I jloj j_pjLj ^uiljJLI ojub tj} LSjs* . (2-»^U!l c Ij^ La) 12jJ>^LlJL! 

.(^j^II) xiL^yi 4jUJI» ^j^JI LaLl« 4aS>a 4^U! : Zweckmassigkeit (*) 




ijr 2i «^Jj_«)) J^Jjaj ^JL*_3 ij j « ilUJ (jj—iojj j L^jJ <jr*-^ 3l— t_>Jl c-uljj*. 
2Lj_uoLua j-i,r jL£_3L> Jl_>.V1 1 j » ^jj 4JiiLc^a CjVL*_> ^paLv ^JjJI jxjjIj jl 

^j^UI Jja-jJI jj-uLtu! ^-juDJ <j_a (iL^JjVI mi; tJJJLjJl 4 K.tTu, a J J i ii rt "T 

j^l l j j mi n"U 

4_£^_>» OjL£ «4_l11 "i j rtllw ^jl ^"j u j ^j-a (J-5tLl Lj-^Lse—fl tjjSLj . jjU"tl 4_jJU-jJ 

(jl ^Jlj . . . SLlxJI j j ( lit?" -j-C Lfc^*-CJ 4_t2j3_L-iJI 4JUtJU3 /_yC ( rtin^H 4jj)J^jU3 

jb \ ^YT ^Lc ^ £>-^ LojlLc Ll^tja ijL^ ((Francois Jacob i_>jJ£Lk I j m.'iIj^)) 
4 1 njj j ^ Tl Jjc_j« Jew ( , a j ^ < organicism ^gj <>> t II ^1 JSii't j! J^j 

L$J -ij-^-J V 4-i^L>. (j-oljJa Lfc^jJu 4 j 1^,1 "ill CjUjISUI (^jLj jjja Jjl 

VI 

«jjtjjjjj— ii L>dLUl )) J^ 3 ^ 0 Jui> JlLo cJLj „\ filj . <L-L-(ia,.t "ill CjLIjLSUI (jy ic 

L ^auuai ( ^ MA) «Francis Crick <jLj£ o-<^"> '>l>s» J4J .^j^Lj^j All j^o ^>>a£ j 

JJo3 tjl c-u^JJl (jjoj *« Eugene Wigner j^>.j Lr^jd»j « Walter Elsasser 

(jjo L^jIjJuI JUu i 4 * J 1 M^jj tj^j-flJ^-iiJI ^j>> t; jLblil ijr jS 4_j^Li 4_JLi_uiJI 

Jljx j^yjs _ m^jI (jjLtSJj *4j^aJj_LjJl CjLJLojJI ^5 L^*^ ^ J ^' jL ^ ( a "- L ^ 

d A , „V a <Lcj| a-^e-a (2rV jj-jJLi.j'^ JLjv^j V _ ^ air. JjJ-x LT ^ _ (jSJj t^U-jLj^ J <i11 
jm-AI, cu^a (j^j JLvjj V 4j1 La^ . Jjlj ^ikjlSla! j^ZjJ IjlJu jjjjJ! L^^j_uJl 



?«5Lp» Jl ^yJU Lo 



.SLpJl l^jLb jl3 _ ((f A.Portmanen jUj;jj>>j «S.Wringht « A.Hardy 



Organicists j^-jl^indl 

. 4Tlj ^'M-^> JLa3 Ju3 <(4-Jl " j till » v_ufc j-/J (jl L*_tialj 7c_uu3 I ^ Y * ^klx. J jJbeJ 

Lo^ca jl^j _ S.J. Haldane «(jjjJLa>» ^yj^Jjj . n^H ^JLaJI ^jlc! ^ ^Y^ ^Lc ^ysj 

;jr ->J1 ^jjlSUl ^jj^Su <— i i ^_iLIj : ^Jj-u LiliJ Lj Ju-aJajj SLtjeU j-LcU (jj-uLuJi IjLA 
^ Jlc ^^1^. ((^jjjJUt)) tj-^j-J (jl -^^5 ..^4_i3t_cj 4Uj_l>. *_jir> a_c (jl£^ i fc\7< i a IjuLjj 
<jl ImIt.b :JL2 <J »t j) j .Jl Ul_Ja_Ht JjUU «4_jJVI>^ A.-uL^JI 4_o.M_uj 
jj^i Lo-jJj_uJI i<\\c ' --^j"t LluL-oI ^JL-taj cLallit-a ^U^iaj DJUlLiS Jljv j_j 

jJloj j-u L^LtX ! jLuaJLl (jr I( Jjj ^jJ aJLLulII jl m.-as-il (jl ^j-t I JlSL^^ 

^jJu-uJl! L*J£ Sjulj-ILo CjV Jut_<u (j-txflLljj <j^v^LuaJI jJufc CxjL£ jj j i^LoL^ 

(jjj£o ,J_fll£o (JjJjJo ( _ T iil (^jTh-li 1 1 x-ojj! LuJ^ 4j] iia> i^Jiic La j LlCw I ^Cjj^j jJl 

jj2. CjLj^ lo *( tl i? Jafc \ ?c 3lj 3j — -i^a-<3^ 3juJl_v ^j^aJl CJi—a ljI tL7 _>«JI ^jjLSUI 

(jl il) i 1 ^ I I JL-l-J ^j_j>o L-<wj^ iJj Jljlj jjJI 4_>-L_^ ^rj i r-^ "1 ^qj * Lt^ J i n 

((4_ul j) inri) JLi 4lLu4_ox3 LjJLv ^_j_tl±j ^jJI j^I^.UI ^ji Ijui^ t«(jjLSJI L_i_j^p» (ji^. 

cjIj 4_l^kJI cjLjL^JJ 3j_LcIl iJr ^\ <^>^J1 ^1 4^U-1aI .Organicism 
(jL 1 j olr LjL_lj «Baily cr L-i)) 4^ ^YA ^Lc ^ ^ .An ^jJl t «Ritter 



( jrtJ dajljJiJI :<Uj_2j 4_j_iia_flJI tfjufc tfjia-j 4 $ y a Jlj9 «SJ.SmutS 

a'\ Q m «< ti in ill J-g.1 <i "<U» -j^o ^ylii ^j)t^ m (j^t" a p^L^ 

^ JL>JI {jr iti V-cS «fjj ♦ tr> CjLjK)) LajI i" r I ^-<w L^jI J Ju>. ^Js CjLjjJ^JI 

Jj^aja cJtllit^o ^(jyjiu J5LII ^ 3j^>-j_a 3jLj_C ^ tjjjJ>»] ^ jj 

^jj-l^-J i^JLA LLaUl (jr 3 4_l<i,t l " f ii a oJlj Lo « £ _ ;T A^)) 4 j**< till 4" A ^jj Jj iVL*JtIL<_o! 
4_j_>J| j^j-C 4 \^\ {jjc> j-xj&Js i I JUJu>o tjr ^jJj_u ^-J-C ll^i ^ a ^JL>- <J£ 

(j^ij . «j^j^-Ljj» 4—JJ jL-il m£JlJ1 ^JtUI «4_j1^» L^jU Ltiajl t h i^>^3 

!vLia_3 J-ujuaVl tfjJI JuLJi jjfc (4-l>|j ^ til) j^VI grlUi^U 

^^>a (J-^Lc ^ J d * * 5-" L< -"j 4_iV t^^x^J^ojJ! (JLat-cll 4_ji(i^Ls jJ^I 4Ji g 3lL_uI <jf 

^ jjin Ijh— fl! _ 1 Jl_JL1 Cm ^ya _ 7t j i/i iin 3j_Al_La m^I jj m n"i ^jl ^jruJL^VI 
^ajfc ^ . , . 1 $'ia 4 jl^J JUJU>J J LgJiU^SL* j— t_i^> 1 ^1 1 I ji Jj, ^e-<U 

(Jl^ ^jJa-ftjJI CjLjj_jujju-« ^j^j < a <n ^ I ^ ltT. 4, 7i ^>L>3 (J^Jx^o L>a j.j. i mil 

, JJbtlJl tfJuLt ?JL> (^jJI .rill 
; i r (iLcjl Lcj] (jj_JL>-Vl 4_o rj-i La (jl ^j^—ljI j i>>tll J_3Jj 
j j mi /^X. LaLcj j-^-Lc 4_1L>^V1 4_j^,t^ (t ^^y-^-L.t^^-jJi t_<Jb jJLl ^j^/ t^-Lj^-ua 
LjJjlII oLjjTu.xi.il JlIc ^."lu" ^^pJl j t4_L>JI CjI_1jL£U1 L^j -Ij-iij ^j^Jl < _^ajl i<-\^Jl 
4_JLwVI 



?«5U?»JI i^jjui lo 



(j I (jj-i JJJJLj>J1 >r\ <M -yj J-B 3j_j <i " U 4_l_>. ^Jjj j.tU CjLjjJcajJI 
j^iajLJ <j1 1 raa— <Jal J tt-l. I JL_3 <jL£ <LiL_u « (Jjx l_j » (jlc 1 I «J_U_S iOj >. LTi <g 

i territory 0 *; j Ml ^-tlaVI : JiLo ^LiJI (^^Jj-j-JI ^4 M,l ol j cjLadJL^ail 
dllj Loj i Predator thwarting "< all 4_£jl^aj display ^1 j tLuuVlj 

. d**t (j| (jjj (j-« »Lj} J nil j £ La-Q-_|SL] I ( J_ULJJ LojftJ L^Jj_L£3l ^1 L<fc^J (J -t Jfc **' 1 <*J 

^ (<<<j_ijJLi>)>j ((E.S.Russel J^uj» JLu-a! (j^a) 4..-JKJI jljj ^>o j U 

4 , , ,k]| 

^l^jLt>a ^9 ^-LAflj^o I ^jL^J t^^JSLll £_>LLaJI CjI j j-A) j kit 4_jJLx<L>Jl 

((jJIjj)> (JLv ^jfc Luajl I JlA (jL£j ^4_l3 c \}~^- ^ I (J-ol^Jj « (JfT» Jl 4 ♦ A.ila ^J-^ 

jl^ MV) «Alex Novikoff LajK^ji L> n < \V\» jLfl * JLv ^! (jr^J 

oL_ljJ^j>> ^ i i ^t") CjLjjJLooII Jlj>- I i \ lr CjI jKTI jjl » :(Jj_Sj 1 Jufc 'lt^ J J) la-l^a 

4_jiSJ I (j] < fa M -w (jjoj .((1 ^ ^'lil <r> ^ c-ujJLa (JcLaj (j_« ^Hj 

j^n V 4 jKtl jl)) :>LjLfl Jij Ul , hj «<-flj<j tjL-3 4_JL^VI (_>^LH 

(^ 1 j-J>- ! Ltj LlIc L ^y^Jl ^jjlSLJ! L^-U Oj^-y cr^^ 4_ul j ^ j^jj)-LflJl CjIjuwjJI 
LT ^\ ...«4JLa (.".rJJljl ^jJI jl_^j*AJ jl i" r ! jij^ j_4 1 ^ <i <^>jrg I (j£-4f 4J| 
Sjj-a^d J-alj (jl (j^-4J V 4Jj^_*JLl (ilj^K^/l l-Ludj (jl (_Jtj_ l iajj . «4_fljSLt^jj» 
I^j-IL^ ((JcLaj ^j-c cljj>.Vl tfjufc (j^j Lo <.- i.ytn <^Uij ' jl^tl L ya^\ ' n*w ( jx. 
tjl j*UaJ (j^a j & (jl — J lLs—Ij-j L_o 4l^ jl_^_>Jl ^_SL?c_jj 

Organization u i^>«"tl ^1 <lAc. 




3j^!sfLfl ^L^fiVLa .WiVli t Lj^L>JI ^ J_*l£i)1 ^ j^l^JI ^^t'U 

j o j^j ^^Jjj-So ^J-aL^J Li-A j-Aa t J^_o]| ^J-Ck-uSL-i 1.^1 dl£llu ( _ ? uil , >> » II 

(ji t^-fa << 4_u I^jIxjlJ I )) t_<-A jua t /j jiiT , ul SjLcLaJI^ — d i , ^ A */ 1 1 4jI_j^£Lo 

.Organization ^ .^♦iH 
Emergence 

(^yic ^.LSjjVI J? ^.Iw jULoV 1 3^<n; J3J-UI j-A ^UUI^ .tiJlluT .y^jv^JI 
dJujLjy. ^3 1 j ^lo ^ini "1 J I ^jj* l£ J) *"*-*■ w d (J^ i^j ^J-al 'villi ^ Lt.ii 

3 j-£li5 a t(jr JjsVI ^ jTl-j-u-U ^jLj^JLo 4_a^_at-a j_i <"i T I ^jI^LaVLj ,j-u_l! 

^! njh.iKTI j£a ^^ic y L^jV Lsl tiL^Li: doL£" ^jla mVI 

5^SLs Cj_L>*^ji^ (jl^Vl jjl (<lj 4_i_<jLiZ, ^ jiT a d J J A ^ "'J ^ LAjLi"r,Li La^JUi_uu_uI 

1 Ju4> 0 lr jl "1 i'iVI Sj-aLLd ((Jacob <_> y » c ^ ^TV ^L-c ^ 
^ J^j .(entegron ^jj-seijj) : j_a \ 4Ju^ l-«...jLu 

^ <a_>Q iJl) Llii > JL^ ^gj)"< ^ 1 



?«6 L$J»» J I ^iAO Lo 



j j U"i 1 1 jj_c *_jLl£ ^ \ ^ VV |»Lc 3^ JjV |ji "i nVl 3j^£ *— > j J h l JL -^ 

jLSj i«Lloyd Morgan ju$J» cL^Ii emergent evolution ^Ll^jVI 

,jt 4_j_ili_>. ^ufcjL^bl S^CoJI j_a 3 T< r 1 ^j—jjJI — ijijIjJI 

(JjI/VI tjrij^LluVl ijiaju o! M <antigradualism £jJ^U jL^a ^tj ^1^^-13 

djufc jjl j \ r . , . Saltations 4JL^IjJLa ^ j.r 3j^j_j^ olj^Ls (Jjj^ jj U"11 
3jl^jJ1 JLi juJlj>JI * j 3 A 1 1 3"i < J j ii jj^fl d,.t_-J Jus ^11 jLSLaVl 
j^j>JI c. < .ntj (Species ^jJJI jf) Population Sj^iIaJ I » ^ Lul 4jj ^ U" 1 1 
< ^ * <U<n cljI j _>l Jlil j_ > "i i ,il jjVI jL^LaVLi j_3i^ . <UI ^1 

^Aaj lJiJ^j 3j>Lll JjjJo ^Ul 3^ j M< *H -iljJsl ^ (L^l^a) 

<<~u \ jla^ ...^Vl 3jm mi ttl djLLo- ^ Jjl^JLj 3_s^jJU DNA's 4jjLiJl!I 

^jjJlULi VI 1 mi n V k 4JLoL^ 4jj^-L=lj 3Jl^vj^ 
(jl 4 t .uu^J jJ^LJjwUa-JtJ I tLSjjVlj fj_ 

(J-^LSjJI ^j-fl jjg^TLi-'.i a J-jlc *- / 3" i J J 3jujl>. 4_ul_3jjl 4_iLua ^Js /^jL^ ^ I (Jj-Sj 
4-jrt_jJL) ^<u Jl^ 4_o3^j jjl 4i£. Jj-3j ^JsVl ^jLSUI 4_J] Jo-^j Lj JL:1 

2uLqKUI cjIjuwjJI cdJli t c_jUtIjVlj ^Ilj^JI juJ^tHL ^-ULxJ 

' ^ Jul£. (jj-iij j j Ull *_jLie_jjVI ^jjo LxiJu Lc-il (Cjlj^j^3ejjVI^ 

jLlLcI <Ll4_&Lj Jil_3_l^ V I jjb 4-ulj^ t*<~\ t Tl J^-lo-j La (JjJa^l Jj| (J^_3Jl 

(Jj ^(JJbelJI (^yic u i^t"n »ij 1 3lt a lj_<-u j- u jlj (Jj T j^^J V JjaL^JjJl I JL4» ^jLj 
L_uAJua JjJljju ^ jJl_£ . . . (Jjl ^jj*_uaJI ^^ZLj-u-II j Lll>- Li uLUii^ 4_l>-I^ 4lu_uljJ) 
^"i ^ LJjLo 4 "I i s>\ y ^->j a t J_LLt_lJl 3j£La ^yi^Js^ V 4_uljj in ttl 

AJLu^Jl 4_3_tJj <— >1— aj>l tt-fl (J j) i^i >J t ^JLjlC L>^*? L ^j_JL_<_u_a (j^-i^ I (jj-II J ' -^J 

Sic _ Cjl_j_jjh_>J 1 ^1 jjS>L£i — 3 Ju J_>- ^JJ ^"L^- < ii mi'n ^ 1 t^j-iisjJLLj 




J£ JLlC (j**' J cr^' in til CjLjJj ■> Vt^l tjJJ^J (jr^ p'W "1,1 j_A u '1 j ->JI 

(jlJa i^ji«JI 4 <Lt n^La ^ I^j j I ^ i^i^i V"<U lA^j^j j j!l l^^jj Ujl>-1 

r Ijj j ^ I (j-uijJa 3^1 j . .1 j_<s> 4j >J1 cjLuL^JI 2 * j j 1 4 jlr (Jd" 1,1 ^ j 3 ^ 1. 1 

pUt a (jricj i^yjjj^Jl ^ ~< Mill tj^i-C ^3 ^pJI Lg-djllij ^ifl^ ^jlc g I j 0 1 1 J 
CjLijuaJI ^ j, m*S 4j CjI j 4_j.^uLjj 4 <itVij L$J^£ ^ 4_Lal_>JI 3_}Lll 

(>a j tv> It Li_aV M£L«i JiUj 4 ii^t "<U 4_j_>JI oLuLULa t dUJJ 5 

CjL^u^-o,< -rs.lt ^JtP'j U*^' 4_j_^ljJ>jl <"< < it jT 1_La (j^AJ i4_i_^ljjj^/l Jl£L*il 
jjjlSLii <j| 4JL_jJL>. ^j^j 4_jljU) do J->J1 Lj_>.jJ j i i II ^clc 4_j_^ I j J) j L_5 tCjLi_i_j_iJlj 

L^j! ^_-r i ^ _ (jJjVl 3jj m H Lal^ phenotype Sj^iadl Sj^uJlj * genotype 

Lafj t^jj^Jeaj <JltL>.l <>ij| t _ =r it ^Lljfcj 1 ^ o ^ 4 ^jL- 3 _ 4jjjj (jIoL^^f (j^o 4jjSL» 
CjL_oj__^J! 3j_j_jSL1I jljJLI ^j^j d>l » 4 ->J 4_L_jua-j>. u ^ 4 4-jj ^ U t, I 3jj 

: JjijJt (jji J Jul 4_l5hJ1 CjLuISjLI 3^_udt! ! jJoJ I 4jjJu>> Lju^jj 

4l> is\~*<> cjLIj 4_j_LbjOl1 cjLuISUI -.Evolved programs ^qIj-JI _ 

^joIj>_jJ 1 ^ j U _ L_u^_>» jjj _ j j (j;j^Vl 1 w.'J ^J^j L^jJ-ouj i ^ <j^Jl.4 




?«6U?» Jl i^jao lo 



(jj-coll LpLSjjl^ t (Prokaryotes l£>JI cjLuIju) CjLuISLII <U m il ^ L^jL^j 

1 rj 4_l>J1 J^-C. jl^JLI dlljj (jl jj^cJ ^.^Jl ^Ir :4-uL<i J^ll ^yal^iJI _ 

L^LiL>o ijr^ - Bjlojus ci*jL^ l -> j * _ 5Lj_>J1 cjLuISJI 3jj_j^Jtl jl^JLI 

^3 gjl^ i nl j J-qjlII j*Liaj ifo*?^. <j^Jj <-Lajlj-u3 ^^-A^ : 4 j o j U T< II CjLjJV! - 

♦ obU^>JI ^JLc ^ l3bj <U ^>*^ (J^j C? ^>JI jLSJ! 

oj a t a 5 otVtl 4_i_^Jl cjLuLSJI -.Organization t "<!!) ^ jtVn II _ 

l j r a 3jjLuaJ| 4_uljjJI oLc-JjuJI <— iU-u t nl (jyl^. L^jj Jl3 j-uj jJt> Ij^bj > 4 U u >> i a j 
. 4-jjj) U" t Ij 4_lL^£L"lJ1 L^jIjL-ujOJ L^aljuJI^ tCjl_Lu>JI 
4^fc_uu 5Uj cflj^tJ) 4_*j1 4_lj>JI CjLuLSUI :4^jL^I 4_*I^Vl _ 

Lt j4>^ i I4J j t<*\ ^ V fiLSjLt^j Jl_Ow I jjUtl «_jLitJlj^>LI 1^ liojju 

(J7 i>. ( _ t Ioj>JI ^jjjj'C "it I (j^cj U JL) 4Jj* o i_fll J_A^/ 4_^>- CjLjJLjl^ *:| « 4j*_o^_j_o n 

UJ _ i ji„; r ^jLSLu jx\ oub jaVi ^ _ a^>Ji oL^kji :5L^kJI Sj^j . 

3Lj_>J I 3jj J Jjiitj 4_j>-jJi L-oiHiej^ i^jJLJI 4jLv^o ^Jj Jjuaj ^"l--^ 4_ciliic_>5 4_j^^j 
^ 4 j ln-kMHj 4_j_^>Jl JLu>-Vl (jrj-j 4jjUJLI diJj ^ Lu j^JI ^ 



i l^i i n$}\ Jj* -i'jl'j <LsLLaJI 4_t>J1 CjUjKJI J-uo_>u :4jwj"nU _ 

J j Tt **m V dUji a i^^iiJ^M oLlLq_*J 4_i_jL^JJI £_j1^_Ll! 4_^3 i < n iJ7 ^j\J>J\ 

I J) J_C L^J (jjJL>U 4,,mI <>> * "11 4_j^>J I CjLljLSHJ \ VJI Jut. 
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^_JI_£, ^^^-H j flll a r>l*J I ^jjC, Lj_>. j_i_JI 

^^Jl*J1 jl -^ix. . 1 ^ ol ej ~ djJj cjI.iI 0 ->JI 

, 4 — g] ,^1 — « ^ j — ^ i 4 — j_Ja j — x 4 J 1 3 4 J_« tllu 

^j-A Vjt>j jl c.j CjLjj i_uJj I ^ 1 c. j i4 j -a- J r.nU ^ If.^ 

Sj_il.ft.iuJ I j_& j__t^_j « L_w ^j_J 1 » 

1 ju_ u___. ^ i , 2u__,i__/_ji ^v^Uuiii _ ^ 

'___ J'j^ L^ir u-* 2 **" 

<L) Li_-!L___. U-l V LftJ___. r r ^ M "I I .-,1 a t < \M ^Jl 3I ._^V1 

4__J j_, \ ,^/\ ( Jj j ,,.11 t n ~r <^H jL^Vl^l _, ^ 

___J! o^^iLHI JU_c!_ I ^ J_UJI ^1 ,_Li_. oLa - ^ 

}Jji nil)) ^.L^JL-ual JL_>.I ^jl . 4-_i 1^1 rt\ I DjUfc jJ^LljJ "(j^^- 1 ) 



41 



common ^ Lc VI ^Jt Lj» 4jL ^JUJI t-fl^-c jls « T.H.Huxley ^\<S.in)) 
^LjJI ( jjl^JLj3 ( jjjuUI (_k^>Ll La- j <r> (j-ojJ Ijlaj (xS^jL^Lj ^JoJja sense 
^UJI jjLJI jU^VLS ^1 VI l^^o^ V ^1 Loj^ L= 

.4j IjLtlaj ^LaJI ^jjj^JI 4_> mt I Ju^Lj (jjSa ^j! jJju V ^cLtil 4c^a 
LidLcL) ^JUJI <j.3^ Cr^ CjLi^JLuaJI eJJb ^Ju>-I J" »."(**> j t^Jjtil jJLJt>c cJljj-jlj ^^lc 

cjLc^ ( ill ^LJjJl 4jj^tj 1 cjJs * J ^Vl (3-tiJI - ^1*-^ 6 '^j-*-* 

, « 4_o- 1 ^*ju_u( ^^yl^- L^L-Luajj i_j3jLlU ^ j l^i T>)) :4jL> ^JjlII 

l-j^L-VI j-A> M,VI Lcjd^ ,3 j.«UH j t ^c C^^3^\ ^LVl 

jsjI (j! 4_>.j JlS ^jrj-ulj n"i i <>VI (j^_J 4_xLdL>JI ^MjfcLaJLl tJLccLti jJL! 6 . JuLcjJI 

^jjJI 3 A i n^La ^^^j ..((oLj^J^jJJ ^1 jJI jJI^jw JIj 4 " t ,j o < <ri L« 

(((J^jl J) jjjl <iiJ)) m"i^ ^ A*\ ^ ^Lc *,t > «i *^ t JL_J J__?EL_) 1 JjLj ^cJ _ Jjl rn *itl IjLA 

4..^ jloa CjI Jl^I mi qI 1 CuK 111] 4__jI J' — JI (j^. i- <j «j (j' "-^J-C- ' I-- 0 " : Jj-2j 
. « l^J I JLtjLaj j 1 4_Li« o £ ^>- J-J I Lj Lol (j^S^j (j? /^J JLj 

( ( 4_£j_jl<i » 4 ^-^LojCLu_al u-il 7\tl ^c-lbjt-A jj I 4_u5 mi V Li_a a 

(JjlIj v (^jLo-^uII i>Jul> j j mi n"\ Li^ij I (j j i Lfc JL->-j ^11 ^jjJuu V 

jlj_^j )) :<bl_t ^IaJI l_B JuS> JL_jJU>o l.) 't%-4£ O- 4 ^ t Jij) <^ rtU <•? j -»JI ^.f « 1 1 
-j-C » : 4JLq->. (jj) < i^J 4 r n^LaJI (jisju^ ^ << 4_3lj_iJ^Jl] 1 (^y^ ^»JlSHJI ^j^a-t-j 

(j|)> r^c^Jjjs ^jj^jkT u-SL-ol 1, q ^ i « 4_j_,aJL*J I LLua-oJl ^ntj ^J^- m^j^-Ld 



?|qJaJIL> 



jjJljJI 4»<u1_} CuL^ (( Lglf » I r «M ^ylll « dJ 1 ^ 1 I » J I (j\ ijjb ^JjJI AA 

4_i_uljj) j-aj _ Natural Theology ^tj <Utl cjj^>L1I ^xLl < O^j^-I I 

tdil^ ^^lc 5j>Ltj , U> j-i i^t LAj, j <t ^ ^USjiifcJJ J£ Cl» o L ^tl\ 

I <j jlr <. . ,1 «"> Determinism 4 j a " -»JL ^1 <MI j»lj_lJV1 ^ 

.Probabilism 4_JLa^VI 

3^L3 ^jJJ 1 4 .^LtTI SjjJtll j r ^ ^ lt.,M ^-Ul <j (<u-ujI i^jJI ^j-ill 

Jl_j J — ii j — al I JLJkj _ ^.jLlJI j*JL_oj ^jJa 3ju J — >Jl 1 nil ( ^ r oLtJ 4jJjJ_j ^jJI 

^ ^*j_JI L^J 4_l4_l1^VIj l£]j"miU Jj-o^Ij ^j^UHL^ LI tnnW _ 4jIjJlII 

JLtjc ^ />ul j-Ulj cjLai inl^VI 4-j <i i» I ^ J23 V 4 j &l LljvjJ^-j-JI JL*-o 

4 j 4 a! jJjfcL^J JL^jS _ 4_xjI!) 3j^a 4j1jJlU Lj^ _ dJJji j-o a (4^L^_tiJl ^jltJl 

j_j-jL*_4 (jyi^. (jL^jfc^l 1 Juk ^yf,^ » il Ji_£j JjLv Ca£j (jH-^*" LI ifi ntl dJlA 

ciJUli (jr ic ^Luj i^Lt^jJ^tall Lfcl Jl>-I (_^a_u-aitJ (_P=»J^ L?^") Jr 1 ^ 4_JjbVI 

o' o- 4 ^jJI (jjx.) =J1 Lt IaIL) Lai ut "i <1 i.-mii A L^il jj^>JI u * j jUTI 
i ( i jj j) -_ t i_*Jl ^-SJI ^ ^r^J^. jLj>jl ^Jixcl tiLi >L jjfc ^1 L^lj-^-1 

jlS^Vl c_)L^..^ CT JLi oLaL^ "i^Vl ^1 jlj ^>Vl 1 jla ^La Jjla LLa^j ^^-j 



L&l i 4.^; fjyJ-Jl 3jj it-iM ^_CjyJ>- i CjI^jJlj ^j_a J i fTr < t\ 1, 1 AlLiJe-J La Ju J_>- 1 "V 

^ oljL^jj JCjli j^lc 4__>_o LJ I SjjJUJ clujlj>JI p.U 11 Iju 

<( jj j I j 1 1— ^ » J (((J^j^SLlj^^-^)) cl <i i ii Lj Cuj "t .a 1 ciM^I i3.ll JL*_a 

c<u.uj\ CjJa^JI LiJlIi (((Leibniz y la-lI » ^ « jljjLSLj^dj ((jJ_l^»^ 

.^iltll 3^-i_<i_4 CL)1 <a i LcjLs 1 g 4 « >a Jlj La JL£.1^9 3 J_C ^ q U 11 ^ g *< ^ 11 
(j 1 — ^ i <? j — >. I l _^iaJLJ <j-a-3 .^Ij 4J l_<-u--g £_j_LaJ L « L<a-L » La <j I 

i 1 ' >>j I ^^jv ^_ljJ I jLLVI ( _ r £ }L>- I J 3 L_>J I L i j U , ,.j 1 4_Jj Lllj Li 

5J j j ill L$_i ^ i.llj I ^^^-11 4 j >■ <j ( 11 4_al^ i^JI 4 1 r-i <? n C-<_tL^ 

. \ A*1 * 3 ^ * Lj 3 ^ " A T I 

j^jji jjl^J ^ jVi ^Jjj ...K^i^tii 3 ^l^l^ju dun :^i^4_j-a*ji 

^Ull 1 j_^J L? ^-ul rnVl jLLVt ^-ii^ ^ 5 ( uj jlU ^jLjfc ^£9 4_i ^ Mil ^jl!1 

JjSLiIiJ iJ7 h 1 j — , n Ij^Ji >— «Lil _A_£"|I I <jl ^ /jl , ^ 5 jj— j 

•.^^ JuJl_>JI ^ rU ^ItJl ! LfcljLlj>.l ^^Hl Jill C^iL^ Jl^Jj .ddjjl^Jji) 

^5^.^11 <JL)l_nJL_2t a 1 "L.<„nl t ^ \ j ^? " < 11 ^ I 0 ^ "11 j l 4 j — tiajJ,! 

^IlJl 11 ^ j in <j "1 w ' ^r 1 ^ 3 CjH ,^ "1 "vl ^y-Sj J>— 1 "i-j lU 

. (^.ijJ-uaJ I U 1 1, L 1 o^A ^ i^it" I I I J 
^jS^ t v-Lu^JL>. ^-v_pe_u_u_c 4 -L. <i -Lt J 1 3 j I 7- j^uo (j, 1 M 1 u j->a J^ ^ji^ J_cJ 

jj^LlLa t 4 j _i_lii -g-U r>j_cjLljl ^jJl ^JjlI! 0' y>^"*' i-u-t 1 (J-c 

t (jr U3^_*iJl ^-L. LxjLa ^3^f (j' l^-* 5- ' ^ Ly*5 <4JLlt 4 ^1-^ ji_a j^laJJU dUj 

^..x i >iij j . ( <Ii J^ Jij ,1-uj ^H-ll iJjul^-aJl ^Lq- jw <^r !i> 3 ) 4_U I ^jl^L ^ ^Sl^tja 3^43 
^j-gj <a 1 j-U 1 Jlt^I^ ^_<s 1 ^ ^ 1 j " ^ ^lj La i—Je-i-jre-i^o ^_iJL*J ^L^ S^^LLs ^1 

^lj Li^ i4_) JjjuJI^ ,Jj ^ <^ J^ 4_?r_^r> CjLjI ^jlSLxiVL) ^j^sj IjtSlikj . 4 j^lVl 
mi^v j i ii 4j-a J.^" i ,i U ^cLlJI ^jla iiLu^SUI tj^al 5III Jufc ( *_J^3 t^jJl 3^S> 4jJl 
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jljL^tjlj ^.j-c m< 11 J>^ L^^L^I ^ i-^I^SLJl ^jljjjua Jj^ta Ju*. 
^3 ^ * j i Till ^ylll JJ- 4 ^ t>° iSJjUU r mVI ^yLl 

L^j jL^ _ L*-j_4^- (*^1aJI >Umii L^ij^ _ 4Jajl Jj >a 

(^iJI iUl; .Xl.mVI jii^l . » Lj3 j nil j; jjwVl ^jj-aJt jjU") 

. 4jj_>J'1 3jLuoj*i'j jLe_JI ^^1^- 

^ Lujj 4_£_uL£LJ.I ^-oUll jLiiJ jl£ jJiS* t J ,,,1", ,,,ILj j .rJI SULstLJ JJju 
. LUn 1^ 1^3-1 Hvolinianary biology 4jjjU"TI Lrv^J^^I ^j** 

^^uLSLlII ^ £ i U ^-£i_7e_4 1 4 JLlC 4_uoL>. 3jj i^m 4_JLj_JL->J I 0ju4> <"f<7 .(."A" 

jLiij U7 ^\ 3_Lx>.jJl i-uaJjJl 4ljr.,^Jl lA;L"ir I Ju>- cJtit 1 l^loj^ JL>JL1 

^^JjlJI lJuj-jlI jJlC ^ j n t, I 1 Jut ^u£l<j1 Jl^^ . * . <a ^Ij-^^ i j"v^L^ 

LcjI 4_j_jJj»_>J1 Lo-jJ ^-l-lI I (Jl_3t_a ^J»i i 1 La ^ ^ * ^ ^jl-^ t^JLA l_LaLl ^_ ;r £ j^lb-j 
j j-Lt3 j^^,-^ L<ul ((4_uLu3j)f 4j<J^ Jjl '(Jj"^' tj-^^l (jr^ d 1 ^ '-^jj jJL^c! 

a\ 3j^^_>uII ,>_*JL) l( , 4J^jv^U1 L3 1^ o < h 

^ 4J^v^U1 j^j jl^ t 4-Lolttl ijjoJl ^ ^ {^"'^i 4 JUitjJI 4jl]LJ1 4iuJw»JI 



4ft 



<LLuo V 3 Ju_L_>- CjI JL&Uui 4A.U-J j-j *Tu La lj.-A^ 4_jjj£JI ^jl*Ji ^^ya L<^^_lj£ j 

La (JjJLjlo^j ^jL£ 0>j_«jIjj « j)jML>o> La ^jj (Jj-SJI ijr^i L J^ I J J t -" t . 1 J 

(JjV^JIj cJSj) l« ^JL£ • j jt->tl L^j dooL^ (__jjL>j (j-d "tx ^ /yj Ij <Co » 
.4_aj^SU! j-A^laJ! (j^a ill! j j> jr j 4_j_^jlU| J->al jXa 4_uL^j»_jJI CjijLae-ajVlj 

u m .l-oj^-lL. J 1 w. < a,->J I ^yja CxjJLjv t-Jj-j <?1I l_L& ^j-A 4jj^>u 4_ujJu>JIj gLjJL.c .uJ\ 
j\ »rV 4..J 1 nlJlj ^JL>JI LiUjL^j («LaJ-J» ^j^J (3£>^ (j-^ cK^jLSJi (JLlojI 4_3e_ljj 

(jl . JLlL>J| jl mJC-)l JLAJ £jl <l f.j SjLc} JLjL>JI ^Ij-jJ 4j3c_pJ CjLjl^J_>J I {jj4 
^> ir > ^^^J^JJJ^I jL^tj^l I JL^J jL^ JuLlj t 4 j^.cmi <iU ^1 ji 1 ^i'iVI juJa 

^ 4_l^jL_uS?1 LLl^xSJI ^jb! ^j-c 4_iL>-Vl_s t L^-^Jj jjTl JL*^« 3jl_la^ 
t j j U\\ (>-lj^MJI ^L*JLaI SjJ_i) c^l jl&VIj JalaJKJLjj (Creationists 

L-xjaiLua j — a) Lajl >J1 j SjULl VI 4_) (juuJ (jl I mi "i ILJa 

.^aJU^ Ll>-jJ ^_uJ I ^ JlSj JLud - (jr^'j cr^ - j i4^Lj^_tiJl ^ j.UU 
jjj-all 4jL^j ^"t-v- «CjLu_ij» 4JL>- _ ^-La^ _ Ll>- jJ_a_uJI Lldla lIU jJ 



< cUSLJa t cj jo.tr 3jL*^ 4_lILc 111 <jL£ CjVLjJII cdJj ^ <jj_^j1jJl 

^1 4jL^jJI ^ ^ji ^Ult ^ii i ii ^Jl j rtH I^jjL^JLI j L- i I ^1 

4_J^I Joj n ^L^ (JjVl J .r-t rt Tl A ft t\\ j j r j_l^jJI 

JSU <jl£a . . . ^Lulj ill S^SLfi J^_t^ mi *tl ^jjhoJI ^ <_lU j a t 4_^jL^>J|j 

^iJLl JlJ i^l i?l 1 ^ ) ^ H J (1 J I ^JjlJI C-lL_4— uj f^Jt (j^tl\ (3^— ^J^l (jjr^-Il (j-til -J trflj 



John jj^o Jj^" U» ^1 >jjUXI £j»>jA\ Ll^w J3VI Jt>«*JI 

.fd*£ ^L^j t-fllju^MJ olcj l ,io< p <\^V) «Moorr 

. 4_)^_>0 ^1 ^JUliLltA 4ljlO">> CjjlS" cLjlcJLA 4_JjljUjO djLjLiJ 4 ujL-uI (JJ^J - ^ 

L^J "l Mil J|0 tSI't Mil 4_jL^.^I JjUl I Ml -W t_£| J g *( Ml J ji - V 

. 4_j_>-jL>- jjl «^>a 

4_^5e_pe_^a CjLjj-Laj JM^-j^ tC^^-pJU (_)£Ljj^JJ J ^Lv. ^_>Jl_oj Lt 1c 3jJloII _ A 
^iU£ Lljv jj^-L-JLi (—Sl^JklVl JaLoJI ^l^jJi c--JJl-j ^-uLt-U i>jufc ^yJx. 

4Jjl_B L^jlj 'J^-* ^3 O^)-? S Jl^JOC-O J— UC. L^jj JLoJ ,jL^ jjyJ-Il jpL^J flJl ^rtjl 5-S-$ 

jL?e_ajVI CjjJlv Jl_Lo c ( .<ia 7> ) I 5 j, nit !1 j^ruM-J^ ^j-^ J^-u^L) T ,A 

.^j^l v^i^ ^1 4jI ^>jJI Big Bang 
L7 lJ1 ^.iMjVt 4_jj^j -a- a ^J-^ ^ 'ioji t^jJl «Ronald Munson j > ni< jJIj^j" 



?pijdlLo 



j jjl JL?e_a - SLpJI L^j Js-^Jp (jjii djU^-oJI j-fcl ^JoJ! ^j! iJ r^$ » 4_j.lll.uj 

^L. dj l_La_u>JL I 4_uUL1 cjIjLuUI 4_C^_*. jj-Ll^-i 1 ^" \~> * i ^yaj tjj-LljJaJI 3 ^- I4J 

JSLI (J? lII CllLLa-pJLl ,^yi JjJLfl JlJuC __Ll Clll_L&Lii_4 4l~n u ma L^ji ^ailjjl 
jl i,t^> Tell ,j) 4_I j__J 4_t_i_u *f 1 L Lai Cj I j 1— i_jJ I 4_^j^w 3 JUj__J I 4JLLJJ-L 

^J-fl 4_L>- 5_J_l!1 L _)_A__lVl ^jLflj-^ ^ ) rVl 3j i _ 7 ju2^ I L_l_^_> Js j) Jl_N. ^yii 3L_>Jl J) 3 

3jUI J I L__j)j-*JL.1 Su^yl L__» 4 oK ^j-jj-o La : Jftl i h"m i \ $ "i j t Lc 

7c_l_l___J 0 \_3;VI ^..uUTlU L>J Llo Jj5^ 01 ^-rH 3 *-^ J J L ' ^^JU 

^/Vl £jL>. 3L»-5tU _ jVl (_-!_>. - l-s^ju V LLoLo Lajuv_5 ^jVl 

^jJI Lev ^ j Ml ^«J__ 4_JLLjJ1 4__2___> u h)\ Ijl^Ij 1 ^ ^ 1m . V ^-Jul 
, L^Lc^L 4_-_> I 3^jL jii 1 _t_^_*.^JU ^yJL. 4 *m >l ^ JjL^^jj Lj^G 

Lxj| ((^ylse-fl)! ^alc 4_jLj Ljv jJ^ j t T I t j ,jl ^jfc Lcj) i tl>i kiUil ^j^o ^-iL^VI^ 

1 \ ,>*^J 4jLiLaJL^s t J^ Jjlj t frL^j'C Tl j L3jJ> j 4_i_i_ f j_<j L gQ-UjJi 4j i ^> rt ^ 

4^Li^ aj^_i_jJI l yLi\ j-nil L^LiaJw! j^wcj V ^ j , x «" 1 1 ^j'lLjLJI 3L_>J I 

Jjl*" o,i,U L^xojjJLJ (jjJt 4 ♦ J J U 11 ^JL=. t_-jl l^Lt^ JjL^ LiUJjl Ljy JLd 3 % 

^L V^ (Jj) 3L_>Jl ^alc ^1 3L_>J I 4_lxiIjJu 4 o.u ^ 4-Lu^ L^j C^-u-J g. {jjj j j 11 ^U-a-) 

<:Lj j <i H u^j ^ 1U ill I ^j}- 6 ^ - ( - L j j /ill jL^t—A ^jL>. ^_ i^l ^lf. 

j 1 ,1, IlC 1 Lo l*J i ^_u_j1±I) j I ^ . . ^ 1 i n i 1 1 ^ljj Lljv jJ^_i_iJ I (^p-^o » l_J_Le_4 » 

^jJjlII ^j-i-t-u t ojI^ L^ji -i^j-^Jl 0' (jr*-.*-*^ ^L«-U L_>- ji^j ^L<5 vL^-iAJl 

«4_tILc)) jM^i 1 ^ 1 » >Jj V 4LkitjjL3l 4_ij^_j*J1 J JL^ :^<sJL»J 1 diLa^L* z \ n-Ct,> nl ^Jl 
VI ^■^.Je.Iu ,jl ^vSLcj V 4-3j_jlU 3jL=v^ ,jl L_>- ^_l-J I jK-<-u^> V I ^>_p- VI jjfl 

l i. Lj> J fill L^I>a j^yllJl 4JLa_alU CjLl LL.3J I (j^a LjlC ^J^-JuJ ^JjlII ^jL .all Juu 

^jl L_al iVI ^j^ijl*^ (j-^li ' « (jyi^e-* » fa-L. 1 <i ^ jK ,ji ^1 L— >. .j_|.ll L^l«j 



49 



Lp£j£duJI 



3jU>^9 ^£jJ>- jLuajl ^-Li-^ ^jJj^UtLJll\ jjjlj ^-LjuIUJI ^j^-ill ^>-lji (jy^ 

IjUfc*. . . (((j^gjL^rJI ^ajL-C)) 4_^*j_j j^jJI 1 {j r |*j1aJ1 3jJl^ ^jJI a I i *M^M 

i <L.i&la] I ^Lj.-j nil ^j-C LiLufcLj) Lt) y \ j r j 4 j i m j to i ♦ ajj, ! 1 j 4_j_j_i_uJJ1j i^SJI 
- ^ '^,'1 (j 1 . 1 ^ 'J l-^J ♦ • • ( L_l3 tj-^-^j Ij \^ \ jl jLte-jJI ^jlc Loj^_l3j Ljjv jJ ^j_>J 1 ^ 
(J-tJe-jLt-u.il Sy*$ . . . 3 JuJLuJI U^jCj^Aj 3LpJI ^J-L- - jj^I 4_>.jJlj Lijjj 

i^Lpj-jSlllj ^L^jlAJI (jLiiu <G Lii j joic L^jJ^jljJI (jl jlSjj i«.ju ^^Jx. Ij^j 

(JJoj ^ 4_jL> l^j-Iju ^jf ' ' ' ..Wl 4j1 (Jj * 1 ^ ^ * A (^L_j i g i-^< * ^ ^3 

^ jJjlJIj Ll^jJj— jrJJ 4_5jJl_c*4_xi ^a^La ^oLlJI jjST <j-U J^SLj ^iJ Lq Jl^v^JLI 
<j-u_ljjV| tlu >. t j_X I 1>> jl Jj Ml — rwj ^| — 0_; 3- ^ cj- 4 ^ -l^J 

I j-oax! I j_i_tiC /^id a ^JjlII <J^j 4J*Lx^> iJy Jt <LZl±2->J I (jj < Jo£ JloJ 



^1 ^ Utl (jV t J (mVI CIjj 4>UI j ^ UH 4_£j n"itl Cj_jL£ Ujj 

^qJLjlJI (jr 3 (J-c-aJI (jljj-i 4 j .i jJb L;r B dil. j t j t Tl ^jJl -j^l seJj V 



TpJaJlto 



1 j < V <"i ^ (j^jjj-xll *:L<Jjl11 jJ£ 4^rU 4 "i i n I La jjfc Ijufej tjpl 2 jJuua-c^ 

Jj-^ L_5>Llj-Vlj . jl J^uo 4jLu2jJI L$J J j^HI 4_>aj^>JL) j io Tt 

iSjUjL^ 4J>LjJ £J_iIiJ ^ JjnJ JL3 i^jU-w c_-)Lj_£ j^JS djLJvlj sL-cJ^ (Jj^lj 

4_iLxit_4 J^-JJ clt-LJv *^ <iir <JL*_>a [jjJb£>. < <i !**< V fl ^jud^JI ^>^J a 

Ld3j n*n ^sJaJI (jLs * Jl^LULjj ijL^j J£ <>9 4-jJUJI 4.* mJl jjb l£L>-^ t^ 3 

^JjLu 4Jajjia (jr 3 (jjJLlI JL>-j OJJ <i .' *"J ^LgJjlII ^ a jL> S^L^ t>*^ 

4_> ^jl < n" II c_j-»»1^JI £ya jl j j ' fct J Ls jj_j^3jJLoj III t*L_ujljJLj ^ * j i In \ I ^jJLaJI 

t^-*iJI ^_laL^jo <-dlj-iJ \Ssf l A$^J ^juoljlLal^ 'tj^-^ uj-^ cH 1 

4_i£.3-Js>jII (j-uSlc ^h^j _ Objectivity 4_uUJI !jLi*» 4"jo <m1 j^*f La j^fc ljufcj 

Ijl_JLI I jla oWj-^ 6^ ^ .(tltJLUI Jm rtTI jiajl) Subjectivity 



^jl _ L^-ul ^iiajixi j^y^ ^-ubitJ BjJust-o f^xu-tj] ^yic J^-Jj (,^,.^3-^11 cr^- 
Lkjlj^ c-^cj ^^ll 1 CjIjL ft ^Vl L^L>a t n a (jr^3 ^ JjL-o^J _ L^K ^j^J 

(J£j ,^^_iljJI^ lZjJLjJI fj\Lu^al\ j t\ U ^ 4„ iLlTi ^JjL-o^Jj jj-AllLse-o jjp-^-Li 

jj^ jl 1 i 1 ^."l TT ,<^V CjVL*JL>.l (^gj n J,i (I ClL\ ->L-"<-l II U 0 Juk j->3 Jlx^Lj 

Jj_j_SJ ^1 "i I JuAj .djLcbJLl j U >U 4 j ^j_CJU 4_jl_t!u L$J , ' j ' 

^! 4.j ^ rJ j|, it" d.VI j? Lc£" ^ItJI SJ-laJII cj! o . ntl ^jl^I diLj--r"JI 

^ g f a jr^-J 3jt>^-^^ (j-« 4_Lc J . >> a I j ^ La ^ t-^ JlJLc ^jLiiu J 1 n " r 1 



nit J>U^ jja 1 <jjlr jr; ^ ,n<."c,r..,U j * j ^<J ^^J^ t Atlantis 

^^L-Jl JjI^ ^ nir ^-u^LJ^JI u>^' lt^ (j. '■■■^^1 Jclj^JLI j>-ljlJ 

I <j "ilnn "II <^ill jj_uaJL _ ilnj > oil J_aI£JI ^ 1 ^il 1 j I , ,,U 

*La 4_*J91^J 4 ^1M,I 4-^ irtti oLj! L;;.<<u L» LJLc. tf «JL*JI ^ L^J -15-^5 V 

it_dLLol jJb La 4_j ^ lV< t a 1 Us ^ j < n fl,"il 4 7i 1 1 1 4_rt-u^J! <2j\ — fi\ 

. 4-j.Ij oil ^I^jJI t T i f".i C-JI3 Lj 1 Ila 

L^j j^jLlL] ^tl\ ^L^ljj ^ ^jUI ^JUJI j^juv j^3jUtij ^jU' 

31 ^JLjlJI lajb ^MJLlj rl^jVl Jl^-* ^^c^ 



Jr^ nil 1 Ju , 1 JljwI^ Lj>^5 Hal <~<t\ S A j ^ Ull JJo ciUj ^Jj-^J i 

Juij^3 William Whewell « iS5 )} 3 ^L-^ '.^jfc^^li ^ '>>jt 4 ^ r,i>La 
(jjl iy^^>J ^3 »1 air 1 ^Iju ^5_iJJ_^ -Ut-i ^.L^v ^ .William Herschcl 

. Hans Dricsch ^^^j^ jJiLfc^ Ernst Mach «fLo 



ss 



?fixlaJILo 



4 Id mm VI 0JLA <jl UJLhf ^ 4 a < I ^-1 "(.X <j>^-lj ' ^ a j a.tJ 1 

<jr £ i 1 — c-Lfc-J I I <j ; ^-LLa-ub I ^iJJj * 4 d — <^jJLaJI SjjI J ^JL <_jj£L<aJl 

t^'-rl TI ^1 U J_^X. ^JjL-oJI ^y-cu-ujjl ^3 U r, JL?=_o ^JjlII 4i < Lt^J 
:4__l_U-*JI ^-AjfeLillj C- iLj^ k ] II I ^ jl r Cool—9 j^IlJI ^.k nVI r >j) <>>T1 cLill ^ 

4!)!>LUI 4lL^Vl 4jL*.VI ^ ^LJjlII L$j«-uIj ^pJI Ji>laJl o^j ^ .-.-j I^IiiuiLa 

1 <tA> 4rtMiUU ^ r nJ^jJl JL^Ii UiiJjLJ^ «51 jUU J «$t nj'V) J <( IjLsn '.4j. 



^ ;j '^3 The Logic of justification ^Jjl j U ? « » > pl.«JL 3 1 1 "1 j 

(^Icll 4-J^l in ^ 4 fl.mtrt.ll > In <1 f 1 1 I JL^J J . ^lLJLUI J ^ j, J i n fl "II 

1 4J ^iU^ ;4jjJLUI cjLcal 5 j CjLL=JLJlII ^Ijj jLj_, M '^t : La ^U^t 

.^Ij^J^lj ial if^'iVl gULJI jU>>>l 4jI 1^1 i^l jjja ^1 4luuLe^i 

jyi 4jj_aJl^j La jjl q^j j-Sj La I ji laX ^JLaJI 4 d-tn^La ^jl Jwa ^a_CjJt (jjJ-^J 
_ ^I>a 1 ^_a_IL^ VI '.J^a-JiJl ^-<-uj ^j^lb La jJl-oj C1jL^_l_v^j C <- ( .u a J 5^ 

3 jLjlJ I <JT ^^ l^L^-LtJI 4 1 « £i\ J I ct »_,l1j La J_i Ju>u L;r ji) ^ j " ^ ^ a ^ tj _ jJaJ Lo_l3 
c_jjJL_uVI ^jjo jt 1 j L^-i|j i^Lo-li4>l 4 a < <i^t ,rt1 1 ^jLuaJ g-l TI js-ljlj V 

. JI^Vl c^^Lo-L < 

((^LtJI 4_aj^±JL9>> ^ Lo ^-1 t^s \ .cJJjlI 4_^_u_j j .^Jjtil Ln-J^^uI ^Lj.jall jLitjl 

(3^^LJI ^jj^JI J <r) fl^ ^-j-o jJ I IjLA j.-L t~> Ju3_9 t4^L^_uaJl ^.jlaJj 4 fl_i n\h J^_?e_a 

LLcLI j^^j ' Lp^ ^J^^i-lII 4 j ( ,it.a ^i_Aj-A^i ^=u-£iitj jj JlII 4 ^.l^^LjJI <_)Ll*1 

djVLiil j^yjS ^jua\$ IjLAj *3Lj_>JI ^> ^JLl ^ 4 rt M(t<i 11 Jn_) <3^9 JoLljjI Jljs. i? Ju4> 
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Lp^JgjuJI 



4 * ■ Alt jjJLaJj 

^jSLj pj L_c I JUfej i^l*JI 4_a„ ( (lL? 1 ^1 A-SLuaj 43 1 _lU «-4 C^jjs_J 4 t j jteifl 

(jyLua-Al\ (Jj-Ij-u 1 *s j t L^j p i t a~ ^^JjcJI 4 A ,nl> cJ>L£ ^^pJI Lai i>> rtTl 

i JljJl_>J 1 £-tiajJ! I Job <pJL*JI 4, rt i n la j^Lxj (jr a j-jlai^ j3 1 4J (jL£ pl*Jl 

I lltj;. a Inn, 



Ljj— _j — aJ\ ijyi (jl ^yJj 4 — ^jl ^ n^j ( (J|aJ L_^>JL I (J-jJlA ^ri_i J-i-l Ji — jJI 

tfji j iWijUaL^j)) cmII 4_>Li^ CP. Somw « jj~t.i.u » jju-o! ^ ^o^ ^Lc 

pl*JI ^Lia ^j) ^" ^jl (j^*- 1 » Lj^ ^ ^ 4iaLtju_LJ i _^tO j p-3l 4j_S_>JI tilij c_ll5-^ £yi 

t^j.rfc.i^> jjtj (j-^- jLiol L*^ iCjLijLuijVlj tL^-LdJi (jru Sj^ill (jl .4jL^ l> 



?plaJIU 



3Llj>JI (*^1aJ 4 j . n'ftLi < j^oVl t( jrjJL>JL! <jru «U)_*JI jl jl>. u ^>- 

. CjLljL_u_)VLi 4 \ ts^W 4_o_o^ D^_ut^ Ltjj^S j o i >m 

^Lc E.M. Carr «jL£» c^L^i , „ \VLi (jrdLLjJU jl^I ^La Laju^. : JiLLj 
4_4_u_^- 1 <j; i«^al£,» JL VL$j>J dL» t «l Loj ^jjLjJI (j-u 4jj LL^j )°\'\\ 

L^-Lij L^x-j-j tjr ^ 3jujjL!I LI i>i rttl ijy ^ ^ > ^ i j ^_jj)LjJI ^Lilukl (j! _ ^ 

VI <U d^?e_i-£> V ojSl La (jt j-A> 4jUa^>Lo ^ «jL£» jrt-^l (^jJI j-^^lj 

^^Ll 1 g q\ j U M U"i 1 1 1 j -w jjj j i H ^^1^, (3 jU m 1 ♦ j o -v- L^Jil jl (^JjuIIj 
_ JliXI Jj 1 1 n L y\^. - T juJI ^ jjj La (jLa *tiiJj ^jLl Sj^Lcj i^jjLUI 
T j-l-laTuj . ♦ 4 < ii i « jL^») t_aljJLcL ^tjjLlil ^^lc- c?^** ^-*^ c -* l5 .' ^* ' J ^ 

jJL-iil 4Jl £-A ^ CjLj <>>Ljj^1I * li.t j Ti-i-uV ^g.^ "1 j 1 ^ I ^ J-t-i 4 *<r ^jjjJlILju 

(^Jl L^Jt-ft cJlJLjJI ^4^JLi ^ILstlj (jP-II Ljjv jJj_ljJ1 ^Jj-^ 4_*jl_ll 



jf jX. < m,^") U7-^ CjLuLljU_)V1 L_)Lt£ 1 -C-tT. ( JK^J^-J 1 Jul) 0 i^LtJl Jplia >. 

^i-A^j t£ jjj < to j 111 t ^ » j j U T 1 i_jl_JtHjV I ^cHj <— Ls^LLsl V ^ ^ La 1ju>*l 

y j r CjLfl_uaJl <J-^=— 4 J_>o (jl Julj ^^iU 4_« 4__j_3 ^ i J_uJ>. ^^jLj 
t-jl—^-"'t|>U 4_^r j **< \ jj)t-TiU <jl » 3j)L_lj»J £ _ ;r 4JL*Jl ^1*11 ^_<S> Ijufc^ . 4_<uMJLl 

jL£ La IJlA^ t j^U'M 4 j 1 o f ^ I^JJJ L_xJtij 4_ajjl .Ml j] Loj^ '«(j«J J^tl 
^1 4_ijLLs 4_j_l<i.iT (j-o^ t J 1 T I l_i Lit-ZuVl Q * 1 J^>- 4_£ j; Ju 4 mi <i i OjJ I Ji 

j j_i_JL*-t I 4_>-l^_j LaJuLc JL-tlu) t-caj 4_>_..qJjLj I >■ <1,Ij J.^Jl jj] 

c-il >l n "11 j ijjl^JLI ujj ,4-j^L-t-tl ^i^Vl ji mi "il j jZL-uK ,„ll 4_^LiiSUl 

O^- 1 0 -4 4 j <>>j^jo 4_ij^Jaj (J^LtiJ.1 oJub j-4 ^1 4_>JL*_>3 ^L<u V jl 4_jjj^JjJi 
Lj_3 L*JJi t^^v^Jj-x-JI JL>JL1 ^ 4_i^LitJ3 4_j^J_»Jl CjI^^lJULi 4j1 t"i M.Vl 



\ o 4* 4_j_3 jim t'l ^jJl fdLtJl ^J3 ^ 4 j r jJI j ^ .,1^1 ^JLlIL 

jl j^-cj 4_Ti -re— l!I rtTl jl 4 j (i Mil t?TI Lj i U j_jo s.^y-xi V 4j| j! * J > q I 
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?(ulaJILo 



^— 3j>. 1^ m JlSJ j 1 <_<jjL*J I 4__a- \ 1 4_ t , a LLc JLl^LjJLi 4_] t ^ j to f L_bjJ jJLu-wa 

:^Ltii__TI ^1 4 <7 rt^ej Lc-o ^ ^< 4__s_£jJ1 4_l3 (J^J j->-T 4-Ur I L<a 'jS^l a 

Jj___jjJI Jj i ■ .i "i %"\ L_uL_s 4_ij_»j__ ^ If l_JL*__1 ^■l_5c_Ul ^5> c-Uj 

tS^JL-J,! \ 7) ->J 1 4x.^_<i_^o t _J_o L^JjJ 1 JjJLsej (j I 4_j Lf~.Ii (j-d _£_V->. ^j^_La 

ur itl CLo-LjJI (Vulj a t Cj U Li_i J i *-4-^>~ 4_lLi_c. 4_iLjj -j-" 3 3jj>j-l_5 ^Lg-U-M 

CjLjI^ III 4 Ac U> j-^J Jal j OH 3 L^SLtJjVl 3 J-«Vl 4 i .a 4 -J 

.Sju-uLUI 4 j 4 U 1 1 

^j-^L-^. (JSLjgJ a J u-l-lj _ 4 t? i mi 1 <i f 4_-iifC t M"i ->Jk 1 _ i_£t,.t I 1 JuLj i Jjl J— «3 
4. ..hLl^i II 3 (jj-L^JLi^il^ (4___|j^J1j >_ i V\ Tl-*) 4_jJL_j_jJ__iJ I ^jl U Q^-U "t-JtU 
dj^ilJI j Cjl_£.L>JtL£ JfiLjJJ o-iaju 4_^_^I j_a JuX. _ q r> ♦ 1 \ I ^Ij ,4_oLj»JI 3 

JUII V jL^ 01 V ^L__ t(Lj>m ^ *l_i___J1 ^ ^ . j ,„Vl 

LiLcLjlj 4__jjJ^ oJ _l >, L^jI 1 1 tt ] 4JI jl 0 5- 0-° ^j-^ '^"i^ 3 4_uc.L<i'->>VI 

I <3 -w^Lc ^jii Lb^L>o ^J-o 3 i4_4Jj_>Jl3 -^>*^-JI ^ O^-^V^ $ 4_> j t ^ ; ♦ \\ 4^^_a_J| 
t 4_bc_i 4_j_«JL_ {^La^. ^.Ir LqLoj JL<d t_j _ 4_al*Jl 4__jl_u_uJI 4_jlc ^ '< *" Lo 4_^La_J3 

:JlLo 4_^_4 4H ,,i,l ^_Jt L_jj| j ! a I j_4>Vl 4___J_Lu Lj j_>_1 -_>-ll ^ 

d j_±> c l^->-l Ljjj__u a S L-_3j l^.i a ^1 <i c CjL_i_) JlJjJI <_ijL_?e_jJI «:l^_>>l 



CjUjISJI Lt^- Ji^ *^TLj -l^JU <jl (j£-$J Cr"^ ' ^ ^ (J-^aaJI _9 (— JaJI ^Lae^a 

i ^j-ij->lt * J I <j>^ CjLjU"li-u 4_u}LLaJl JjwftjJI 4S^v *LiM 4j1 j^Ilrv. tjjjLdJ 

<GLjjJcij J ^JUJI l1)LlLulX La ^- 1 _ 4 -lu ->J I 4j(j^J1 j U" I i L}->- jJjj-jJI 

^Joj!) ^c-jusIj ^>_lC (J7 -aJ fUua}\ JjiS- £ _- r lc ^1*J1 3jJU3 ^ (jl jJj i^f-flJI ^yS jj! 
^_lT» ^Ju3^ KjjjO^ cr^J^— *— 4 J^ 1 .» 0' J~^^ L<3-4 ^ t(j <n c ^LjJI (J<^ till 

Jj '.4_^*>U^^I rtU ^jla 5 a 4_ljj1jjlJI t^ihf iAdma Sedgwick «iii^jL^ 
Creationists «<yclju^M ,JL>J1» fjux u 7t r< * a Jlj L» aju* LLoLjI ^ ^^l*. 

^IjLitl^oL Eugenics . (jrj-wj^J 4^>. o-^Lja t jj>-^-*-Ii ■ U ml _al 

f*J> T fl.' £-^-><-^ L-J*. jJ _a_Jj ^lc jj_aJ1 olj ij-t-u u toLl_jj>Jl 4-t/iJL> A 

CxjL^ SjJloII lIUj 4jJuLajlJI j 4 j < nl j < nil ^jLJLl a jl Lq^ 14 j <>>jL»^q 

4-ij-^Lt-d ^yiijuj Paul Feuerabend « jLbj ^.j 'a J^j» I>^j ^ ^V 4 ^Lc ^ 

L^ILaJuLo 4JLl.l>- j_a 4_lC ^lij Lftj O^llJ! 4_l^ (Jji j t n LcS^ LaL>- Jjl 

j-ci_*-ll t U ( o^juo (j^flV c ijjLila^/l lIjLiB^ 4_Ja \J^jSluj \ r>>j I 4_lSLlj tjllsj-i-uJl 
< >^tl *LflJ^ 4ij .»j ^1 4_i_9 (j^Sj iLaLx. 1 * _ TO ^JJ tfj m< 

4 < q^j (jl Jtjjsc-^J ^JjlH ^1 t>\ \ I (jL-uJ^I ^.uiij La Lq_^ . ^IIulIJI jj^-ajj 

3j_-Slj flij ^1 » 1 «JLt 1 1 4_J[ (Jjud^jj La ^>»j-jj jjl Jo^-tuu (( Lxjh. jjj X**! 1 ^JjJI 
jw_c-4 j. j "i 5ij 4_j-uL«aJI (j^o 4__ajL5_4 ^2 Ij Jlj La t j 1 Jl-Aj ». . (j^_)L_aJ1 



4_i_tiL*ILa Cj I j L>iJ \ j_>a ^JLtJl 4 7i n-*. L«a C 4 ,u*-t tc, <"n \ I ^£ jA^lJ <Lfr>-j (jl 

^jjJl 5^_aLJ1 ^JjI " <tl \ Ljr -i\ y c I jJl.3 ^tjr^f c^j^i 1 V ^1 1 o ^ 

C-t J j_>o j-J JlI 1 i 4j^__lj>J I <: L-i-a,-t5v 1 1 £ loir a q ^_j_>. I L^_xJ I (J-ua ^3 

. « «. LoJjlJ I J J&>- V jJ 

C ( j ? _tiiJ I I JUb »-L' r--> — ^.jt^"*l I n J J I _ In" I II J ^JjJ 1 (j I ^<a..(-.l 1 L>0 i J-J-TL^ 

J!L_aV1 ^JLlJI (J^-JJ filatLi (jjl * " miU £_jlLJL> Jjj > iciJIj jt 

IjUbj i4_jjLuaJl£lj 4jJLjJj 4_j^_uLj_j_u CjIjLjj ^j_A £jL>Jl j-/a ^ILc jjntJ 

.(j^j ^jf i^ixlj V j^al 
j^i ^^La Jlj>-I^JI 1 ^.,^.1 JL£ <LjuoL>JI ^ ^ <i J ^ J ^ A J J LZj (jl 

^jl^. j^^yajj^v \ <>»jl jJb L^ij ^"-^-J 4_j 4^L^L>Jl ^ i <.iiM j a (^jj-^- ^^^-oj^kJLj 

uLiLlJI nil jV ^JL*JI LjjJs ^yjZ l-ijij V L-c— 1— -v. I ^j-ojJ ^jii-tJI 

oJLA L-cSojJL 4_i I 4_j| A_i J^>o JLjJlJLcj * ^ 3I >l >1— g- ( ..I "(< j 1 11 

"( £l jjSo Jl^ (j;^_>.| 4 U n in J<i tllj Jj Tl <j-o j^ia^LlIiJIj 14 U n , nil 

Charles ((J-J J>JjLAj» ^ ^LtJLi J r't ui « L^Lo ^ 1 1 «j * IjL n"j| 

^xolj 4J (jL^ ^ jJl « Lj_>-jJj_4_>JI ^Ic oLj-u_uLi-uI)> c_jLh^ lJJJ^o Lyeel 

^^jJLc (Jj-dl)) 4-t-oL>JI 4jj^xj «(JjJ» (jjJj 1 \ nl'^t •«<jjjl J» (jy^ 




Uf>9-1<) ;-JI 



. 4_a 1 iTt-f 1 ^y-Lc ^j^/LlIi CUjcjj 4_i ^ ^Uu jjL^ U, L_aLa_i t_JiJLie_xs ^j^L^-ul 
^JILa ^yjS 4 i u-<r> ^ «05J^- i>) u! • 4_j L*_^ ^ia_*_J 4j<jJL-co ^jja 1 1 !_A_& 

w * j j H e_)LjtxjVl JjjjJo ' ^M^ltl 3j_4>LLd ^ < ii ^ 4 unit j^ia-SLuJl 

jl_3 t^_lLs w^yJh) <GL j^L^ej jL_£ jl! I La Mark «oJjl— oV» L_ai 

aJI jij t-£i3 ^j^LxjJI j-lslIJ I J^-Jk- jj^TJI v. l^L-ul 3 j^SwiaJ 4-Ti M»jSiLLa 

— 0^ — ^ u- *n j ^— 1 3 1 4— jJ^yLJ 3 j'i — li^jo — ±aj I — ^LsLljj*^ ^^wJU£i_*JI 
aju* (j j > Jl^w j^iVI J-^j Loj-Lt.^ L*ilj ^ A.R. Wallace k^^Ijw 

. 4-^1, > ,iJl ^yi ^ o < ,i U 4_) Ijj jl t n'tV I ^Ir 4j^lbJjl 
lt^I t3^^ 4J)l L _ T ii2. <-I_)LLu Qja ^Lq_LlI1 ^jJajuJ 4jJju Lo <_j j _i C. ~_yz jl 

JtGjvLjJI j_<a ^ -l-i^ _1JlC ( JJo J al*^ g^Jt j 7t j i ii j <aX jjlJL) Lcj ^X. I—lLoj V I ^AjjLj 
i Lajijj-a^j^ 1 A L7 lc L^>^^ '". ' ^ £>*^ U' - L^^tP 6 -^ UJ- 1 - L)3^M 

\_a\ t ^^)Lo>M i^JLSl j_A ^-Aj n j m {ja 4ji C, \ ^jJI JJ_*J1 I JU4 jl ->>->Jl 

^ "i ^1 f, L<a Lt.t! JLa L-i-bJs 1_L4_1 1 ^J)-l {{ J-t$i <Jj^ )] t -^j>-V i-jsJuLc^ 
4-jl ,(^>jjl j>, >- : L^J^! (»4_L^J,I I _i T n ^j^a 4_j^ j^^ja ) \A \ ^Lc 
jjfc ' — iJ i o tj^aJLJt — o CjjJ — uz>\ ^"f Lr _4JL*JI ^ <i 

*Ua^Vl JJL>^ Jo^.iu UoJkJI ^ a Jttl J U L. uil ^JL^Vl 

^JL«JLi (JjLLciJLl ^ 1 jJlj^ I yit> c Jllcllj ^ 1 ^ jlf i it" 1 1 ju L^jLo ^cIxHJIj 

i 4_j| I ^ I 4 ^ j j m n (—SljJLc^l^ J <ii 1 1 jj^iw^l 4jj»j>J 

j) ^—iljjl j ijJy _jl jJ I J_alIL) n"^Vl I^tjt i^il ^1 ^^Cjl tiUjL^ 

4j >Lc.Li, ^-jl U-^j jj^^l 4.,-j tl"; fdilb JjLLMI a L^lA 1 ^' 

4_) Lo ^oj?e_>>3 4 ^ ^ ia Cj 13 Lu.i I j_« i>j^>ul Lo JJLC L^Jji (jyiC- 

» 1 .<i 1 1 1 1 ^jJ^j t IlLX » ^ CjVjLcxjj j^jj 1_La^ i4_ua^ait3 (JLjc^o jj^Laj 

j-aj J 3 UtJ liUj ^Ij-sVl (,>-} 4jj_UUj 4j r? i , ..^U ^LaHA^/I I JUfc 



jjjj^jd ^ 4 ~< «j n a Science Sociology ^>LtJI o L t-c I „1jv I ^-Lc 
U LLa^ t ^ Ull l'v 3 I M« Atl , ,,jJJ Robert Merton ^o^S^a 

4_jii-3tJ CjLcj_i3-3e^3 ^_Lt-o ^Uj Jl_>J ! ^JLjlJ I ^yz\j.jL.& Lijl_>- ^jp3 « ^j^JjwO » 

a . 1 (j 11^ J I Lbj I jJ^ (_£ jLi 1 3 tt I La j 1 ..»_<"i 1 <j f o <J£J 'l_oJ I — >o ^ T 

j^a j j ^Vl < n iH ^La t 3^jju>JLI 4_J_^1jJ! cjUaM-J^JI ulLL ^ Ljj^L^o 

^__£i I A i g 1 oJL*J I Lib ^_=tla 1 j r Lj_jw l_B Lj9^ J ^ mi /^jj-iTuJtt I (jj-ol 1 

, lLxui i £j L>- ^a_A ^j^s o^L> ^ i 1 I La 

: « ^ U 1 1 eLjJLLc.)) «Lu^uj <jl j^Lc_) Lo-La 5 .li->- djjjjua-) ^j.r.iSL<JLj Jjl_2jJ1 \jui>j 
u o * ^LoUll i>u ^_&Li_UI 5lJlJ ttj lr y^ <j| cJv Lujl -La ^J^jJL^oVI (jjtt liUji 

oLc^-Ja ^jQ j " 4_j_ijJjJl Cj^L>iI1 CLi^-t-i^p] Lj-£ Lu a LuUL I a L_uJ^JS 

_oJ (jy^J^ - 4j.Ioj j^lT ^1 j^L-oJ LoJlJLc ^_L*JL> JjlIA-o ,j] J-i t^^_iL>ijV\j 
Jjfc! ^j-o 4_j}Loj ^^-u 4_ijJ(JLi <j-oj*_j V ^_Lua! _ Lu_u^jJ SjLj L£j^~ol <jL5> 

o^L^JLl a ^ *j ^ miT) ^L^JI c-caaJI • . 4__lJ1 J 3 "(M ^jlM jJ_J1 

4 fl.b-'^e-O ClLuu> \jJ JiI^Jq i L^ii-JG (jJ^ILilul 3 Ju JuC oLc.j_ck>j^s 4 j <i, U 1 1 

£_)1_L 4 U ! I c_»LaJJ-<jH Lo jl-Lc ^Lc 4jLj jlLo LtjLii (jlS Lo j-ovr ^L. 

ot^lL ^jj-^jijjL^o 4_B^_«j-_4 4_j_oJL. Cjl jL>u] 1j_3_a^>- t j_jJLll g. 1 <a .U H 
^ ^^^J-c) L-«3f 4_ClLl^ W ^ ^ 0 (jrtj Lo J-C-JU ^ju«3 jy—tJ* ^ 3 i ^ "f 

^yJir. Jju jJ I ^^Aj—j-i-u jjLfl udJ ji V3j .j-uij-c (j_o 4'm«j 4jj>-j_>a 

Ijlc L^_j_^j :3lj_a> ^ i ti 1 1 ii^a o jiJlc JjL^ I j] t ^jLoL<i "i a I cj^L^q ^L_u3l 

4 _^iaJLjJl £rLul j <^i"i <ij 1 <i in t^LuVl ^j-i^^ 1 tQ^^i ^1^)1 ^jia_JUj 

3JL-C.L-3 JL_^ fi V 4j! ^ ^ j 4__j— a I til C->l^ mi til 3! ^ Jjl ^ j^i^ 

Lo La! t4jLiL) JlLo 4 jUll J>Lw ^ Lojj 4 j jUTi 

^^L^1 jLlbJI 4_4 JLoj La 5 JLftLtTu^a jJt 3Lu>Jl ^^I^. ^1 ^ > < r^> 1 1 0 Ll" 1 1 Julu 



*L_u! jJ! 43 j _v jo «i^JsLj 4 l^i j -*JL I 1ML) ^ ^1 ^jLjj 4juoL>- 

. SLotlJ LwL^JLo ^_Luaj 4ijjio ^LljL) ^IjUJ^i dj-Ajjv _^4> 
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Lo ^*Jlfi) Metaphysics lib) j'MmU c*jl^ t u * nUtl 

^yfc 4Jj ^ ->! I 4 t A -%JI Lfcl j) a; _ (4 t j jUtl tljj 
4 j * j it-iH j^ljJaJI j, j hi ( _ y dUi_u^J1 jJ—uaJLl 

J^LflU 3J>_L4_4 4_Oujj i-Jji t tt^\ IjUfc Jib jLflj i 4-1^3 UJl 

£joj , 4_tdUj-^La 4 j t j 1 U jJ^Li-- /y 3 j-AljJaJI dJufc 

{ J ( j^£Vl CjIj, uh <Vt CoL£ 3 tjjoLjJI U>^ 4jl Ju 
j L3 -oj (j I J Vm hi^Ij BjufcL Mitl ^^Ia 4 j. J. 1 o 

t_J ^L-u 1 1 _Ju-t 4. j „o U 1 1 "1] I j r- J j 

^JlAj '.jc-LlJI 4 t j- jU.tl jlj i_ul p ^ ^JL_>- 



t ji-wj 4 <? ,< nUll ^ <^ f ^^J] ^ ljj> Ll_.il I j a*\ o "t\\ JL_l_«! \.<i\ '~ a j , . . 4_i_*__j_j_LaJ 1 

^Ltil 4_J3 j^->-j <_£_jl.I c^jJt jU-. j-Uj ;^JjlI1 y j^-jLc, m,1MI lAUl 

! 3__Llf> 1 j It tl ^->_Ul d A ■ „\1 Atl L-H - *" 4 a t n\Jt\\ o j) In mi (jja Lj__-__>j jG 

.*ULl!1 JUtI J^-=*i> 

f^_LO LJ y^ L_j^_J_=tJ Lfl J l l USUj (j-C^ III J J ' " JU > 

L^-jJj J_l-_> j jl3 SujjJjJI L5uj-4l Sji^w^II l.1 lit 4_LijLJLl jI^l^JI^ cjLUI 

ijyj J-uaj 4 mm Loll ^1 j It i UjV) £.L-U /----£. ^-ft—*-* 

^ i In! I ^JLtJI CjJLstJ Lq jk-u-u-oj L^j M^lll 4_i_<l T i£LII ^iiC Lj *f a 
4_x.Lj .i*r> 4 ti < i<M-aJI CjIj — mi C J^Lv Jl_2J ^ J m< ^ "Tl ljuk '^q-i 
^j^j 3 j^ 3 ^^?J-A /j^aj l 4 njj-r ->J I (Jja-£3^JI 4. j-*,} ^JLftU 1 i <i ^ °l jt-J^LaU 

jJj-o))^ «Hume «Locke <jJjJ» JiLo jluij ^aJ ^$1a^ '«>^3J m j 

jjjjJI jjLi tjlZ ajju^* o' s-^j^' (>°i ** «Jovons >>j ^ iy»3 « Mill 

j>j 1 i. "i c \ l_sL i^a^l (j-oj J-s '.^JUJI 4_<i Ld^L^ ^ r I jj-o 4_j j5J 4_<_jl__aJ! 
iCLi\j j mi rtlH 4-C.l— L.uaj CjIjI I'i-^VI jJ^-JlI 4^e_i_5e_u3 L^jj^j ^^-lll 4_dJjJsajl ^1 



V^ftj ihll pJlaJI pJaJI jjuulaj yJuS 



j^L>o ^j-* tfj_S^>- La (J^i L*3 iA <i i ti^LoJI t ^ j ^ jjk ^LiiJ! ^JLdLvVI 

Jj-j-s ^j^Lj tj^j^^Jj-j-Jl JLa-c! ^ j-^k L« IjjLj ^jJI Falsification 

Cj Ijl >r^i"i 1I (j_a ^ I » H 4 n La_a ^jLjJI (_ 7 1c LAjLalVlj ^c^jLjJ^lj 4_c.1j </-> 
j-J>- 1 ^1 (j*^- (j-^ iSj ' " *j *-^>L£ 4_j I ^_j_3t_uo S 4 j„-a-L» ! I 3jj_jJI j < ^v.f. j-La 
-L.* il.iuJ CoL^ La jjLc^—i-tj L^J&LJj i ■» j 1 lr> j— a \ I jjbjj 4_1LdL_>- 4_jj*iaj 
tfJL-^J9 Laj <r.j i4_j3t_uaJI ^1 L^-La j-A La jj_j>*j jj^_atXJ 

lJla^qwo (jl ) *\AA ^Lc ^ «Giere j \ \ m y » jlcl j Uj '.SjjLlII 3jl_jJ mi 

Skepticism mi "II < .<*j a nlV * ^ j^t Lul ^JUJI ^ 3 <i , n^LaJI 

3j-u.a Ljojj LJ ^JlSj ^*^LiVI JsajLojj Ctij La IjlA ■ 

A a U.ll jjr ^-5 J 4jLoj ^j_a I JLAj (4_4^Ldil CjLjjJ^-LII m^JLaILj 3 Ju Jl>- CjL^I mi'i^I 

j^Jl l(j j-a-c J '^>j \Sj^ 4 j o oL^I^j 4 "a- <rV 3jjL^La CjIjL^G ^j^a 

^aXjJl (jyic L^J^ CjjI t" t,u\ _ ju>-Lo ^j^a l_£J La Lr L. _ 4jjj)U"tl Lj>-jJj_i_JI 
LT B Liajl jc-o-se-t-iD (Jj-lII lj_6 (Jj-^J . . . 4_u^j I jJ I Jol n r »V CjVjLkII CjLLa <j_<g 

i Ti nj^joj 1 4yQj) m»<a Lu_ulj^>- /jLj t_x>-!jJI ^j-c-B uLUj j_aj 

Mill \ j\ thg t Lhji .,j "1 -^1 j c-iljj t^>i Tl j i^t T (j^-^^ J Cr^l 

^a 1 m j La J-Aj i^j_jJI ^jJUJI i_ui^ ^JL^c—A £ _ ;j _3 ^jiXoLaJI j-^-dJ (jr <udi__ujJ I 

. Epistemology a^jjlII ^ Is; > 



3jj_!JI l_LoljJl_d 4_£Jj*-jiJU (jjj^ -^^^H 0 1 o^ 5 

o^L£ IjJj ,1Q ^tlj^lUtl ^ Ij^o ^J-Ut i^Lj^JI <jl£ M ^-aU\t 
J^jJI 5J>U ((OjISLjJwj «Sir Francis Bacon oj^-H o-'- [ -d 1 "*>^ jj uJI» Jl^-l 
jljL...H (j-oJU-li ^ili >a> Induction Til mVl ^ <M (^j^n JiX njj 

^jJLaJI ^>>>j n" i ,iVI 4 <i inliiH 1 n iUj i^jLojJl ^nJj^Js jljilLal ^lc 

L*jLj 4 mi « (j j j I J) » <j-l£.l _ Ij_jJL>o1 4_^a i Mail OJub lLuC.1 ii 1 c Ji lc 

ij^>\j **' '^Vl)) *— i j) L (J ^1 t_>j__sl 4 5e_^-L<s (jl — ^ I — *jLlj ((Q^SLlj)) J 1 — <^a_iifc— o 

,(4^jLUI ol j a nil ji^l) Hypothetico - deductive (H-D.) i r^nVl 

o " » "VI ^- <j ' U (j^a -V m ^<w£Lj « (jjj I Jl » Jl_ju J^>-^ C-L°ij ur^3 

. 4_> ^j^Jjo JJL 1 J 

^jJI <jjjj.L-JI ^LUaJI J-jIjI t>a Liebig < !» \AW ^Ljz. 

(J jJL*. X 1 4_jLUi <((j^SLu» 4j_C CJJ L« ^ # " "<j ^jl ^.jU" miJ Jl_>-^j 

oL^Jaj (jx. (j^> V <t ij jjt <jSUj ^ ojlj^j »lj n"t miVLb u Novum Organum* 
oj? ^ '"J ' ^j_<-£d1 Cc^jJI tiUj) jlLaj ;4_j1c »l aTI k _ T ic jlcL_*j 

\!xJt> J-juo jL-oill Cj*>L<5_>. ^j^a I jy j (jL^ i,JL>. j^l ^ <jL_JuJ 4jI ^"i ( nVl 

JtSj f ijL£ CjL-jLj-JI ^-«aj > > ^j| (jj—A 4 <ig,<i 4_Jij_ajv ^jLaL^jj Cj_jL^ u-t-AjJll 
CjL_jLi_JI ^-4-^. (j ii jl jL_flUL) j^_JJL>JI (jl^ o lr (^1 4_UL ( _ 7 — lC. V 

(3jL-a_>J1 JaLi m-cmI LJ I CjIjlj*-V| <_yJx. JL^ T ljlj i _ jy IlJ I ^^Lat]| ^ a 

^ ^ "t U (Jlj La ^ Ljjv ^Jj_j_J I ( jw<j jjfc (^jJt ^ t^LtUtl TcJjIjJI I fl" ajia (jr^j) 

Ojfc llajj (j^>- £-^JJ ^ o- U JI 



? u »i ihll pJlaJI fciiLlI jjuiOj »,6jS 



^ ^ i -a JjU Ul ^r-a <^>I j mi f £_«_uLjJI (jj— S_J 1 ^j-o ^_>. L_a_a C-J9j <jr^J 

I1l_^J tQjj.^Lj^Jl j 5 rt ULlJLl ry> oj j r a pAAi) «Frege 4-j*j^_a» 

4_4v <J^f JjL^" 4_i£Uj t L_ uL n 4_c. 3 i^l ! 4_j_jjSJl I j_JiU ^.(.u—u^JI 

0 ^j^-y oJLLa tProbabilism 4JUl>Vla Pluralism 

<j! Ijufc L;r ic i-OjJJ JL_3j ...4 o KM ^j^Jl *tb 4_j '^£J 1 uyi\j) nil 
JL3 er ic ^ (^tii a Ljj OuL£ Cx^^JI <_fJI j ^ O^-Ajjl ^^Lll pU Tl 4 A , ii I > 
v j£^j _ Jl-l» \ JLjv ^Jj _ j . . dl I Jul ^jLSJI \$* t~n jj 4_^j^_tAJI ^ jJjuII 



Verification & Falsification "iii "If 

^ cjjJj ^iJI Logical Empiricism 5 j ^ U ; 1 1 5 j »»■ "tl <Lhj>-"' + N 

Schlick ((LiLJLiwj Reichenbach «y| < < 4— iLLJU 4_jujI La> j o r 
4jM^ ^lc 3 ^ s U ; 1 1 4j_jj^j*ljJI cm u ^ atj Feigl «Jj3ejLa»j Carnap «^_jLj;l£»j 

4j cJUj ^jJI ^jtlll Ly ic David Hume a^^uis ju^Ij» J ,,,jM^I 4_o_>^tlJI 

Lua^_ua-j>. 1 4_uL^ j tit! ^jJjlII _ V ,((^L<J)) J (((Jj-uj)) (J^ ^jjl «(Jja» (J^Li^ (j-^ 
4 j i nutl 4jjJ^j (Jxil p ^ A" CxjL^ Lo J-=tj ^If. 4 j'n.l i n^l£Jl 4_ijijj j till ^jJjlJI 

3_A ^y^LiJI eg rtjll ^ yL3>U 4_oULLLI ^Jjk dj^f ^jJI c-jgirnVl jli 

jl j JljI La ljL_3 . CjLjImII 4 ^Jfci! jl j t a J-Lb-^l JJ^Ul 

j^J 4J ^ -asTiTl ^_^_L<5 a . . , 4_a j> la-i 1 1 4je.<o ^_oj?cjJI ^cj 4jI (JLij Lx 4j^Jij 
Sc-Lij Cj^LjJuu ^ I ji >.! ijr - \\ Ljjij-flj j iCjLjjJoJJ! r Jlj £jr ^ pjUr 



Cu-p ^paj^-a 4_j_r^^ us jljJsl ^^Jl ^jl j ->^j\ q^i* t Oj| Ju9 Jju-S-jxJlJ I 

:^Jj^ ^3 Logical positivists j^j.t 4 ^ULUI £_« J-iJ 

La 4_JjJo_j Lhjl ilLwl ^•tJ) ^tJl 4 II?" 4 dU oljLiii*.Vl 4jajLL-o Ojlj LJ£ 4j1» 

T + Y (jl CjLo! 4_LsL-uJ 4 jl a c ( j-u_lJ JLlj.<?"11j t Lfc Jwj-Ldj jjb 4^JoUw 4j^Ioj 
^-jj In 1 1 ol J oljjJa_lJt jL_±-IL>.V ( < 44iLU j i r J— tiUj ^aj t 0 ^ jl < >m V 
1 4_jjj.tn"i 1 1 Ll> jJj j >T1 4_jLdl_56Jj 3Lxj>J1 ^jlr 4_*jl_jj ( _ r Aj i^La-L>-VI 
JLajjJt J 4_ticjjlj JL>.| ^-L-c-^t-XJ VI oIjLa! miH uiuu j j "■ ^ " 1 ^Jj < i u V <i*( 

4_J^_kaj i I J I <?" - (J.J "l, t it tl ^yU (Jj _ I Jl_>- UxJt-juaJl 4jL-3 ^j-^i ' I <3 ^ 

4jjJoj 4-Haiej <jL J^aJLlI Lr^-J tjl m ^MJ L^Ll3-^L_l<3 ^JLC _i^>JL 

{jJI 4 i.lii (1L Lse-L-Tr is* ^j^SL Jl2i t L^Ial 5 ntl <_ < n" 3jL>Jj 3j_*3 4_Ljjc4 

La Ij-al^ 4_&jj <4 jnj^jnti ^jLtil 3jm_«JLI 4_u^J| i yd\ jJaJ! 4jij.II ob^. k *JI 



Jjl£» 4l»ll£ ^ cij jiil Oj*j ^£ \UA ^Lc ^UU 42uJu>J| 4rt <( ilrtH of JL) 

«J t > .a-A» jL^.! ^cj tPaull Oppenheim j ^ ij^T Jjj» j Carl Hempe « Jx»«u> 

I Ju JLv L>.jjjO-> ^ JL3 Ca> LaLc j-uiC 4 ti>> n dUj Jou ^LuxduOij I JUj_4 
4_u^SUI C1L4icu.ll ^yjt J 4~I-4.ii !, I ^jiol in r»V1 £ j I » tfl i\ 1 nt (j^-'J.t.l 1 j j 1 11 

<uLl j-^i Deductive Nomological (D-N) Model 4jnU;ll j 

.^jjjuiixll (j^-iiil OLjj-jILwi ^3 
^0 ^1^1 jl JL>-lj tjrtJ Jcu^l (^yifC. ( _ rJ *i»Jt j 1 11 A "ill <ll I JLA In* ajj 

£jjSLl cdJj Cr Ic ^Lbj L^—Ji Jju3j«m jjplJLsJij 4\2jLuaJI 4_uo^Lll tjrylj-dJI 
. ( yy\ j^J| Ju>.| ^L^l 4_jJi_JJ O I (-u.il <\a JJlaJ 4_c.Lu-o 4.j.<iUJ| 4jjJajJl 

Ju \ mi I U <i\ (( J j <i 4?>» 4_^jJo ^ jj| ^ja <tiJI (jL£ 4_L.L r>Vl 4jjj_x^s 
4_ij1 is\ -vVl jj^jl^-flll j^yaiZAA ^yaj^xj La ^jLcj_x-u 4jSJj * JujLstoJI 

(ja 1 r> "1 "i oLste-ii j! <_<"i^^ ojL^ aLc (j^j ... 4_JL,a IL>»V1 t— <-A>l j—cj 




jhll pJlaJI piaJl jw>Qj i-ftjS 



^J)j-<jJl11 til! J (4 j?Hrt ^ jj 3j-aLLd) t_i ^Lual jl CjIjJu JUxJ CjL>.^1a4 
tSjLiJi >. CjLj-Laj I $j I Cjr ic £j-La-J CjI — ail t 1 Uj (_^ia_*Jj .. 

til! j :5jj_^jJLl « ,Jj_4jk » 4jj_Laj ^yic Cj}LjJL_«j £yi Cj.\ t "i < <d I a ^j-u ^j^o 

^ *\AV j S\A) £ru Lo-j-fl ^ >-^Lj 4j jLu j «Beatty ^Luw aju! ^jJI ^>>«iJI 

4 a jrt^ «. (jr fl til! j 4_oa_&l ^jusIuj t^Jjuaj V jJSj «4_ijlSLaj)> (jj^j <jV 1 1 «1J 

Evolutionary Change tgjjU'Tl j ii "H ^j-fclli ^ 3jujl^>JI tl <>ju» 

((^pLo)) c.t ^pJI ^ 4 j i^L>JI djuhj ... Plural Solutions J>L»JI -ijuuj 
(j^i fjtj^Lj «LIOYD jlj^J)) j ((Thompson j^j^^lo)) <>jl*j 

.4_!VjJ1 r L_3>Li^L) 2jrtj"^JLi CjLajjjOJl <>• 

^js JVjJI (^IjJI (jjUj <jl (j^jJ^-j-il! : j-^a ^liJI j-atx Lai 

^jjtJI ^j-^J ^ * ■ (.7^1 CjLj^-^jlII p J J ^" Jjk iJSj) f.dlj <t!1 4_*3 Jl^j Lo (jl S^lo^ 

J^j>. ^L>U (j_>a 4 7l Lo 4J I i j y -ml ( it ~>-\ L11 hi JJk IjLA L«JjJ ;4j qJUJI 

^ t j 1 j 4jjJiij ^| fft-j-j-flj (jLj l-3jIuu ^jl Ll! (jl J_i] ... Ijj-r ^ a ^.Jl ^-l-l^I 

^ L ^" , nVKj 4 jrt L_4JkljJll U! 1 o t »j ^1 i JLclj^JI dltb Lojilrtxi Jlaj Vt 

(4jj^J,I ( jja j J^j <t "j Lo j-jjLjlJ,! -j_xa jLit-Tu (j! Lb j Jlj*.V1 Lcj|j i^tlal 1 n < 

. I <Xj cJtjjJaj 4 V"( 1 nil 4jjJoi]| 4 »-ll!q < fij (''M'StJ 

4_ia_i^J ^JL^JLl ^x.ljj tj-J^i jl CjI j 1 1 11 j ni 1 1 4_cLj I (j-Ajl ^j^Lc Jj6 

LuoL>- Hal ni't CJ Lu-LI L»!J I JLd£. ,1^ <1i JuHj • Lcl_4J JUjL^w. jj, (j^t J I 4_J JULXk 




4 *\ u \r 4Jl±jj^Lo}\ <jLi3l iS^ Cf*- o'^"*' °"'J j t^cJUJI 4^L_aiB 4£jjkJ 

(jjJLLjjt) *_3Js La I jut JjlJj i 1 ig <i JJ 4 .j <i U 1 1 JL&X.VI jLlL-v! j-uLati 4_jJlfLa 

JjaVl ^^k: c£Jl_U> jl ^ jJujw :4jLiJj-4 ^-^jlj ^ J>iH (^AA) Salmon 
^jd-ilal jmm«VIj Pragmatists <>_utjlj jJl SLujjua ^ 4^ 4jj£a ^jIjuj cj}Li 
^3 JjLsj * o d'j; (M? J*-*^^ (>« 4 Mechanists (j^J^flj Deductivists 

.((C-jj^-ill Ji,<i"i,i,i>II 

Discovery & Justification ¥1 

Jjjjo <>>Tij t^j^_LjJL La 1 ^ j *°i f^j-j 4_ijLUlj i L^jw^_jiJ oLjj^i]! jl 

. 4_cw^LuaJl L^jL-o^Ij CjLj-laiJI jLTo-l 

4_aju LajI j"-^! ^ii t Lo 3 tU >L>. j! j r m 3" ti ^ n ,n Hypothesis 4_j_t^^s 

4j| lil S^SLx^j 4_L>wj_xj L ^^j^al\ I Jl_lj ^JLjlIL JjlLIiJU fj\ j-ii: (4_iJL) 

^LL^^Lll ^ (JjL^Jl ^c£J1 Jj r ,M 4^j r mJ t-fll mi<" <nVl 4jL>^j_C ^LSi ^ 
t-fll .n"<V< I JUfc ^^Lc jjf *<jr^ 1 <gj^ 4_fljL-£> La 1 jLfl tt J_jL3_>Jlj 

J — >- 1 - (J^^ ^-^J (jr^ - J J — <Lj J — 3 jJ|j_A ( Jlj — .jj 

. oVLCt^-VI jl ^j^iJ I 

(J_jjtl3 jJw I ^Jj ,j I /ys 4_<J^.jTlaj C-> 1 1 3 r ^j^s ^JLc (^1 3^-n.u.a jliej 

4j ^^ilsej ^ 1 1 j\ m->.VI j>_jj2. ^ ( _ r Jo Vj idJufcLujj La « < t ^ ^ ^ a Oj- 1 

Li-^L. LaLiuj^l L» (Jjjc-Hj <±.cj-j&j oi ua t.TI ^ U^.* ^L*JJI 

pU* c 4_L>.f ^jJI Justification j^j j "tl 

^Jf. t^iiKill JjItt "iU 4 "m r. ^a-^ La-Tut I /ya ^jVl 4_jjjJ,1 4 <i < n^LaJ I 

4jj_^ ^j^j ^.jJL 4_ljL1!I 4_t3jJll ^ j— t-.-bj (^jJI (-^1 mi "t <V1 c^>L>- 
JL_Jj i "i tj (Q-^jV 4.._i_qi_tJ I i 4__jJLq__*J 1 3^ j in d ^^Vl 3j_Lh_>J I 

t « Zeitgeist j ^ *U :4_jjUVL _ u * >..j La_i 1 U nj^aj 4_ajl 

i—Bj^JcJIj _ j— o V I Lo I I jjfc I Jl-Aj _ (Jj 4 j < « a \ ^J^al j-»-J IjjLLaj 

♦ SJljLJI 4-jjl ^"^Vl j 4_t£.U^>-VI 



? u «mIiH (oJIaJI plaJI \ qjS 



t-fll «Vi<VI 4_lU-ju 4j 4^Mc V ^1 4_pdxJl 4^.^ u rtUUl (J-iJ^tOJI jtfjrf 
4_cLu^3 jl 3juJl>. 4JLJ2JV c_aLjil£l ijr liutJ La iii t«Lb<ubVl 4JLu-ua 4 .it g r _ ^l«Jiy 



J^jIjjJI oJLA (J^ jjl i 4jj1 ^ 4_lc[ j 4_p> aj 4 j olrj <uJaL2i 

DJLib ^Jj^Julj (j^tsLajJI Oj^jj-^ ^(cJLaJI 1 6 * ' ' ^ J Cr^' <— iljjJn <tl 4 ♦ ntra 
Ji^lj <jjs £_j_u ^pJI ^? t 4 jl^ljJI J^cIj_«JI ^.q. t ii j Lo-i IjjIj j-i^l CjLjjJaJtll 

Cy 1 Cp-^ ' 4 j -vji— >J1 J_a1 j_t-IL> u o r ii j 1 — a ^1 £_>-j)-J j-J^M J I 

Wallace J-^j jljj-U1)> ^1 5 nj^v ^y* Ijla ^ i h "ng t Jj-»_3j-jJI jnC JU^I 

- 3j_^v L? _Li _ (jjijlj 1 <j jll J-ua^J jj U"itl <L^>_kj ^jJI J-^J^ 

^1 4jj1 j 4_j_cl o'^Vl u^jjAJI ^ j—loUI ^ ^jJly 

j--utj JljJj (^1 4Ju^__a j "i f I ^<J u " ^ ^- . 1 o <jj olsl— ^1 

I o'fj; i 1 m 4 j -wjj^_u 4_jj tVi ^ I (jr S 4j jl ir^"i ^Vl j 4_j_c.L_oJu^Vl l_3j^JoJ| 

. p ^ y a \ j ) ^ioaj ^fl 4_j_<jl*J1 4_j_tli j I 4 jgl.tll CjLjj Irt lil 
J^iIj_jiJ| (j^i fr _>^^ (jA^- S-*^ i 4_j_j»-jU>J! (J^»t^_«Jl ^jru> 1 <i j 

^ 4jLa i3jLjJL_>JI Cj[jj \r*\\\ 4_£L_u^ ^ IjjJut^ IjjJ ^J^f Lo ^^JLi k. 
i _- r l] I 4_jj^LjJI t" j«" t| 4_tfjLajO i _ r fl IjjJ s_ <_* lj 4jL£j ^ JLu 4 hioj lLJ&^JI 

ti)Jj\l 4_jjJ^ij (j^z^ju i. Ijj <_.<-!-< n T i IjLA . 3 JljLj-uJI Cj 1 ,.\ Ti^n 11 jj^>j\ 
jj^a tj. j i »L>-Tj j-jL^j^ ^.j^LLjO tfjLoJ <<JVc (jfAJb i4 o jinttl 4_«^l_al! ^Jufc j JjJL 

. j ^Laj 4j^ 't LiliLxi Jl>iJ jjl -J-L^r "lloI I 



Testing 

4 <\ g ajJb j i3jujLj>JI 4_j <a_l*J I di L j. kill 4 _->- \ ^SL>J1 4 1 j r 

^jLJl 5 a , „\J a (Logical Positivists <>»>H 4_HaLll! ^L! JlLq 

J^-<u j^jJI^ * 4_j-jo^jJ ! Luj.iL>.! ^yjs dJLtAflj ^ jJl J j n~ t nt,L ^jJuJI L j-£. cJtliiteJ 

&a <jl£ jjj (Chronological predicton t^-LajJI d^Ttii <>« Lc^j ojL^I 
1 4 j ^ Lu _ ^>L*JI ^ . (jrjJjVI ^jj (LfljLtjo ^>(j < a oJ£ jJa^) u-il "^11 

iCretacian ^ulLkll i^nWl 4jIju ^ ^jVl ^rl^ tuLjLlaJI 

i^V 4_ar.. j " \ t_Ji_>JI tiUis 4jL$j Lg-xblj— <LjL 1 i Tl-J Jl_>.! v j_^Lj 

{jr $ ^c-g-jL^JaJ J^l ^ LrvL-£-j_)l (j^ j tfji^, j nil ^J^l Jj_j^jJj_j_JIj 

Ijjlj 4_l>>^Jj)-L.J I lZjLj^ ]ri 7 T t £)1 Jj> j ^ 1 * J ^4^e_pe-«.All CjL^IIJLj ^cjfejljbal 

jj^SJlJI ^^d^-S 4j (—Ojudjj La (J i q I i 4_lt>^^Jj)_j i 1 1 ^jkljiaJl a 

(jl 4 Probabilistic 4_JLo>.l L^»I jj^ 4-p.jJjj Ml oLj^I^ <T1 L^t_»Ii 
^L>j jjb 4_JI 4.^,^. ;TL ^ukVl o! M * 1 j j ^ I j ^jla-j-JL Jt". m.1,1 ^ Ijla 

* La 4_\5n i." i c ^y>- (jr ^ 4jjjJij 

4jl t" r nVI t , - 4 j -Vjjllll ^jLlJI SjLc (JL«JI Lc^ _ ij^iLA (_>-3>s jLlL>-! 



? u «nhll pJlaJI (QlLaJI juthj uq_*S 



^ cjj cjLjI^j^JI jf cjbLuJl ^ <_cj^*_d J£ jf ^>j"' (Common origin 

3jj_*.jj<i CxjL^ Taxa 4 j <i y i ^> 3 3ju>-j ^j-o CjjJu>u Jd3 tjrULX ^^^Jj-ljv j tst C 

.Tertiary cJLjJI L=r ^jJ^__ i __>JI < < a -stl 4_jIjl> ^ ^il—c dJj "< mi a < M m 
^jj^jJLI) <Uj otjJI <■ (7i ~*\\ iJJ s (jiLc *■ M mi jjja 1_4jJlj>o jj^sjjj-il! cjljjjuaLiijJIj 
cjL>I^_j_>JI aj^J > >_l3L^! ^^Ic UjiLc 4_LLL> 4_jjl^;M ojla ^j*^ . » j '.(Mesoroic 

.(cjIjjj-oLIjjJI ^ Paleoozoic ^jjoILJIj <4islj3Jlj JjiJI 4_]Lv 

Phylogenetic ujL^ljl Bj^Jj ^u-uj uill3 t LijiT j U_c LoLu 4 A h ^ J^UlthJI 

Jufclj iJl ^1 nA CjLcj15LJ1 <j_A 4. J j « a 4 4 * « 

j^ljJiJI 4_^jj> jLl1>.I ,4ln"n.,i 6 cjj.mVii J r (jSUj (Biochemical 

t^JLlILj ;4_aixic_A (3>^ >-^-^ ^^jloLII 4 j <7j< t^ill CjI Jl>-^J| ji ut'W 

u \* ATI ojVI 4__^ u» djl—uVj . u en /\ OjLjj Wi II lLIIj J— ljIj 

t . < I jj jjja JujJ.1 jj^3t_3 ^/ulLj j^^-j Jul ill Tl t_tAL>JI j^>-ljl ijr ^ Cj ljj).i^> Ljj jJU 
CjljUkLjuXI 4_^_lj-L> uitllLsejj . . , ^aJLiJI 4_ulj jjIaLLa oiLUI <-_-l2j>JI ^JjIj! 
cdJj JuJujvjj . 1 ^ jl^II 4K miU 4_ul t_3^Ll^Li 4_i j 1 In tl oIjLlL^VIj 

The Practicing Biologist 

< _ 7 j_5tJ £jaLjjj» Lojjj jLj_1_>.^U SlLjL^ 4 ,j ^ [r 4_jjJaj Cc^-ll-lI 4_ujj| jJI » 




CjI j "i <- f 1 1 tiUil Juu 4_l_A Jl_4 ^jX. jGjl I ajjf.j iCjLxjusLj^Jij j nil 

4-iljJa juu Logical Empiricism 4 j ? U) U 4 ht*> ojiajl t 4.Ua 

l j r A _}JLC l^-i]J 4^>»j (^JlJI JuLiL! 4^c_pj Lfllaj n < r< ^jLSj (j-A LoLc 1 * 

jl >oV' ^ Jjg U Tl ^jUI cr ic IjlSLaj ...<(Laudan ^l-y^wj «Lakatos 

i>U ^LlJI 4 mi t> ^ 4_lUI ^.JLC j ,m\ 4_il jjfc u r i iilA tl <_-cAjJtl dJJjJ J J.^frJl 

_ ^vJji Mi ttl (jj-aJ! CjI j n 1 1 dj djl j m ) ii <yv ^ n ^ . ^JL*J1 4 a i <ilfl 4 j^J_iIij 1 <]."! ^ a 
^sJ _ 4 j tV< U 4_ujj_3EJiJ I (jr 3 4jJbl JUu ^1*JI 4jLtoil£ <jl Ju_<s » ^-oujl£I Lc JlLc 

^jjl j_>- (jj<s 4_j I jl^-uaLj tjlclj V] (j^j-^-jij) j- 1 1 1 ^j- 4 4_2^jc1 tj - * -4 jL - > -^ J (3^ 

^I^UJI ^JLC ^JljU i4_iilL>JLl 4_j tl CjLjj 1^ Ml ^c_jjLj 4_*jt_I_a 

ijl 4 rtjfl^Uj ,«l_j^L>. tj_<-uj^))j « JljLi ^jIJS)) ^ya ^jj-uijlII (jj-il! CjLJLjjlj_ljo 

O^j j> <^V* ! ( _ r 3 i^JSjjflj 4^5j^1s (jj! ( JjQjtJ_«aiJ j-A LcjIj icilij jjl 4-ua *.J,^H 4-txijJlll 



SjuaUJI ±c\j2}\ (jpa ^Pluralism 4jjjLCJi ^jIL 4_^jJ^uJ1 jjfcl^JiJl 

( a £-LjjI J-A dJJjJ LLui'iVli < L&J I i-Tl V I j CjL^la (II ^jJbjJ Ijl-to] ^-LuaJ V 
lIjI JUfcLiiul! t [_ya (j^L?E_^uJ^ 4(_3Jl^JI 3jJL?t>3 l_jjL>lJ i j r a 4_i aj>_?eJ Lc 4_l£. 



jhll pJUJI pisdl jjiioj t-OjS 



.C^LJI l^Jbt^ ^1 5 j^IMI j-jm^Ts 4jL^HI ^ 

Common Sense Realism foUJI y^il 4^w9§ 

IjLA jL^ I j! Loj i LbjJ (jui^JI ^1 «nrl 1^1 iff" nn dil jUtU ciUju Uj-iiej LuS 

JoLi^J 4-LjI , « n jjk ^jUJI ^jJL«J1 (jl l^jJI Berkely ^Sjjj jjfc&JI 4_aj£ 

jjjJLoj .^L*JI (j-u-^Jl (jjjJt^lj (jj<j ^ufc ^ fj^Sjjjd.\ (j^j^jJ^LxJI . Luq ^jlisJl jj*-) 

i 5^>-l") £ (JjL-uj LLjJ u^' . Ll>-jL>- j^j>.j_a « (jj j>.jL>JI ^JLjl1I« jl 4Jcl±2&£ 
o'jJt J"i a ^Ir. £,tf" oil,! CjI I^" Hj idil j-iVl 4 U ml (_>j^>^1 CjI jUt <* jL-lTl.JwV 
LbJoo jJ I JL>. Sjj JLx_a (jj)^*** ( » SJuLaJI (jl LiJ (^jlJ ^3fcj ( _ r l£. IgTt**.^ O-uj CjI jUjlII 

Determinism 4j ; . i_->J1 ^_jLL^ t 4_^^£JI jrul^^iJl 1 ^ o<-»o ^1 cuVU>JLl 

J^l ^jl-u . 5 j ^LjjJI j 4 j rtj^j ^1 ^LlII JLje-a JLa _ Essentialism 4_Jjju»^Ij 



Lp^JgjuJI 



0 jui> t j r A SjuLiJLa . . . Cy^r 6 "'^ I J t rtjj^ltlj j^Ialillj (j-u^LlIII 1^_Loj L-^jJ^j < 1 ! 

^ u lr 4jI j JL>JU ^ iff It" < M.t, 1 <J£ ^_<ilcv| 1 jj ^1 J) at" V obelLajuaJ,! 

\-A (jl ^-U3JJ j*J-i-*-M '^J^ <J^-S JJL5t_AJ JoJj 

j_laj ^jVl :4JJJI £_4 J^LjJLl ^ ^Ijj! 4jMj ^IaJL JjuiUU l-3jLlo 

^Ls ^ r IU,^U Lr l^ 

1 g j j -o <j1 j itV4 i4_j^a_Ji 4jtHI 3jLc j 1 » i d" 4_uaJjJ! d>LsrlU i^U 
Lx£_fcj .^^yC.lfcJI ^JlJlJLII 4 j r^c L&y^t-c L^Jjij 4_t-Ul oJufc ^j^iM fli 
4ILjJL>JI ^Lj-tAJI - 3jIj-j>JI - JL>JU _ SjJaJl tjla dLa-tU^a r< i.m'KI 
<jLs lLUjl^j tC7 <>>1JH ^ 4JU_^o C^L£ Lor <_3^JL>.^1 4_st__tblj ^L*-* 

cy 3 ^J-* Jj^ «Johansen 4_£HaI ^ jJI «gene Jl ?rl * 

(jV! <^i>- J o t" . <ij JljLa ^ ^^fl 4_x3j In ) 1, 1 3j j? ^JI» lILLj (^Ig. ^ V ^ j»Lc 

4 <V*<^I La (JSL> 4jO|jJLll (jIoL^x-V! cLxjIj_cL (j>a jJjL^JI ^_acJl!l LlA lJu^sjJ 

JLjJl>- ^ Itn <^ a ^JjLol (j( ij-iaJiail 4_u2>j*C LliLstALxjuaJLl ^t< ^_tifcL<Lo 

IjJoj La >1 • j" ..iiV (jt^SLj Lo ^-LuLjVI (i _j-4 diLaJLia-uaJLl j^IjJj SLcl^a 

j^-ulsuU 4_lLu^^I L^jV^Jjua fjC (JLiLtUxuaJLI ^>-bju 4jvJ^vj Lr A 4_uLjl 4K.niU 3 
dj^aLs)) Jl 1U uaa till jJ (JLlLa J-ua£lj t LoLcj 4_dllic_4 ^^->- 1 CjV*J Jua 

c^! L^Afe lSjj^ 5 ^> J "'^ «Devries ^j^jjj) 4_c:jluI ^jJI « Mutation 
4 a t V "1 1 <n «T: H.Morgan ^jL^j^-d)) ^1 <^>? .(J^V c<\a i jujuv ^jj 3 1 wi'i 

1 JLA (JlL^a jlj^J ^j-JiLtc- T lIj . LoLc (j^JUj! 4_il^_B jj* t<^ ts-\ "U j-J-jC. ^jja t.." 1 <j I 
(^1 ^Kt Vmil j\ j-v. ^JLC ^cJuJi 4jlL! 4_i_mjL-oV| JL£,IjaI1 (j^S-i (jl ^ 1 1 b iJaiiJI 
. LJLc 4_iic £aj\ U j->Li_« J[oJjuo j_ujuil t<nA 




? t^uhll iuJIaJI folmJI jjuaj 



Evolution jj^-.tl ^iUtn a cdJj 4T< al * LgJ^_^>t ^ ^1 r«tl cjVI <T< -J 
4JV jJL) J , ,n l^ia J£ ^m^>) Group 4x. j-^j^JLlj Darwinism 4_o j j I jlJ I j 

jL4-JLlLfc*il <— 3}LL».| tiUj 4_li_4S I jJy-AJ I L^V jjj) J.iJ I ^-Lc £_Jj Lj jj^O 4_) J LOJ_A 

* Variety ^ll^m t, cjLUI ^L*ic ^1 j V t J ^jx. jI^j^JI *L*lc 

c-iijl 1 <>>j1 ^ps^ju Gregor Mendel Jjl_Lo j^tjj^j . Species £>UI 

CjLjI — ij ^ 4jIj>11 ^^lc dJLjjjJl 4-Jjl *0 =wl *Lul ^ JiLc* 

^xul -A-ltl j j r cj! .j'»Tt Lr l£. «hybrid ^ ? tf>» jlUl— a ^V)L_J! 
- <j*jjUJI (jrt^jljJll j Li eiiJ j ^ 4jLi Heterozygous L*-U>. 

^jjaj J_> 1 1 (g « 1 >>j (jt-^^ ^j-y I jJLl I jlj^ Lj ^yia 4J3I 1 i 1 1 I juk 

. 4-^v^iJ I 4 y nr t\\ 0 J j^-v- JoLldw] 
£-Liaj ^^^A (j^l (jP->- (J^l to II fiJJt L^j 4_jv l^j 4 jl o r 4_aj^la J i ^ ^ I (j) 

dJLA (jryiLua! 4 n j^J 4-n_>-l^o * 1 JlIJL 1 CjVjJjJLI ol j CjL*JLLa-uaXI 
jjj JuljJI c- l^v jj i L^j 3 Ji i ^ 1 1 3 LjoJ I a j j Vj 1 » -K CjI — ojj>«".J I 

. 4 ji ajj, i k] \ \*\\ 4_i i kLl^V I CjLa- 1 U <r> U Luj-jOJ 4jjJl>. 

t Cj LLj^jlj ?\ ]r\C \ » uf. Ia<j i jJl_u 1 <i j4 t4 <i hi^LaJI ^ l^it a ^2>^J 

^ ^1 j (^JJ ^ jJJll Ji^l j.'iTI i<i mi j-a 1 JlA (jL^ Lwjj 

(^JJ 1j Cj i I In < ^ t, I Ju JL_>o ^yC 4 a uu^L-tLl I ^ 1— y --w 1 j . . . ^^LLjCi 

cjL^J jJLl ^ jjj Lc ST Definition 4 qK.l r^TI ^ ^ nlLa ^_aI^_iJI 

. Essentialism 4-l1j_^VI jc.ij cr JLi Lr lJLl j t 4 oj, t nU 4_uL«_uJJJl 

.«Definition» cJij^aIUI ^JLJLj ^^lilAXI 4i»mj U ((Explication)) 



t j^s 4_jlojLlI,I t, 4 j^a IjllieJl tjjjJI 4 <t i o^LaJI 3jJl£ <, Ijbl ^-^1 V 

Ju9 JUJLja- "Jl i,^> jJl J-*>J ^-J^-))) <j£Jj < O LstiJUu-tfaJJ ^LjljQ JuJl^o 
Jl£ jC-lU alj ^3 4jI l-BjJjju III 4_£_>.^j 45L<..u^j t, 4-j m ^^2. ^ -\. h t.Vs 

4 j mi IjUalcl tiJLiifc <jl ij^a £>j-~>~\~l\\ 4jUIjj3 4<i iVi'Cl LI 4" Mitfv^ UT i_kj V 
ij) 4 "IS ^>La tiilj /yoj ul^l U ^Ljla ^Ijj iT.la.l1 I 4 j ^ 

3jjljc_« j-i r,» 4J j jl_u ^yjJl oLa-IU >^ILj 4j_iLs « Spinoza Ijj m t ■ n» CjLjLi^ 

Jj-LaTJ 4Ji!ji_c t j£. « )) ( a mXj I Ju^jj idO^jl < uTiU cj iTuoj 4 j rtU < a 

L_dJjLjLJ I^JLiiDJ <j 

£yz ^Jb 4jj.,l o * " < mj Ljo j 1 1 1 1 4_^jJ1 ^Jj iOLreJLLa-uaJLl 

4_jL^jJl ^ < >> j- in Lo ^jfc 1 JL-^J3 i 4 (.ojL-'tc "L^i r CjVjJjLjs CjI j CjLjt,\U <^ a 

|lNAUlt| ^Mit^Uf§ %yUji^t§ ^dLttJV ^djBd 

i4 j a f it!'* 3 ! CjL!o3LL<s ^jjl^j-<s C-JljLd LAj—lCJ CjLstIU i^U tfjLA ^Ljco (jl 

kjj j Hypothesis L y»j-al\ Cr^ 4_^ h "ill ^^ic. 4 <i ^ II u ^>t^ ^ <^^3 

4_^j-AHJl j-A JlLo c-x->- j" i ii j Ls « 4_jjJajJ I » oj^ju ^jl V 1 o m > .ThcOlV 
IjjA I j) -LM . ^sIaJLj (JjLl-JaJLl tjLfi <JL>- t3L_i_>J 1 i _ y £ 4_u^>LitJ a 

(^k- oi-JrlU'^U a'lfl T ^JiUJI 4JUjl1i_uI ^ 6>^ l>J - J-3^JI ^ J<;t U 
t4„ 1 "<<a (^j-uJLj^ jJb $ L-flj cmIj ntl I ^ j r j^j JL_^ ^ylJI 4_3jJI ^ 4_jvjJl!I 

.«Endless Quest 4jL$j >L J^tjo to'i-^ 1 jj^'U ^LptlxJl <>j^m 4JA$a ^ (*) 



? u wjjhll pJLftJI pJLall jinnj »JLi£ 



_ cl^ljZJ>*\ /\ _ o,a <Vt£1 Jl_H» J>5j jJa 4JLa^ ^ <-«»t i ^JLxiLfl 

Jj-J3e_^o ^cJLtJI 4_tC C-i JueJu La j—jJLaj t— 3j < «1 j rrH L q JL o , . . ((3jUJL_>. 4jjJij 

. ij^j^i jl tjrj^itj 

i Model jl^ (jjl 1 j j I <U1 a*" <.u\ ^J^T ^rlUr^ a 

lJi-ajLu^III jj jjlaoJl £^lj^a ^Jia-uaJLI I j_A J a »" i nj 1(jr cic J ajuv 

^ 1 tn i 1 1 Ovj < * J 4H <— ^M^-fl ^3 ^JJL> <>JLj ^yxoLj tU a «£• jj-*j» J I 
jruV frL_3j_j>Jl 31* ,i<iVl djla £>kl ^rul S Algorythim (Jj-m. %1\ ^Lni ,->JI 

JLj>Jj (^1— . , . 4 Q i n^LaJ I C-tjLjV ^J_U3 J-ll I JUj-U ^1 4_^>. L_>J I 

J^t-jC LjI (jj_nujL<j-i,l <j j-i_>. jjj j 1 1 1 4 1 5jjj£j_U Ll>La- IU 

<L<jJ^ J.q t"n-u 1 Lo 1 ><^ijl Ljij (Jj ... inil cLaLu^a j^>-l <n« 

.^jl_iU ( _ r La 4_uulJ Ijl&j) ^pal d<>n<iU LaLlju^ ((AjjJiu)) 

4_JjJiiJ (jl (jj^juoLt-U jj-Lalll »1 <>-lr Jl^vI ( _ r C Ju I flj.tr M^j*^ S4jLjJL>Jl 4_ij^_ia 
t4 rtj t?^ ^Jl 1 Jul J J-JteJ-J V 4-jj l^ill jjl 4J Jj-d-1 t4 n j <jVI CLlZT \ jj Will 
^JjIjuq ^^.3 1-j \j Ui>> I ,jj_jSLLaJI Jluoj 1 a J.i-Cj t4 n j n^- U L^jlSLo ^ i ■ i <r> "> L^JSUj 
c"i - (( qj"'-> ' »J - 4 j mi <i,l"iU 4jCjj^^>J,| jjja ^j<_jj>.jL>JI ^-j^jSLli 

^9 LijJI 4_lL) ( — ituXl Lo Ju_C tJULj 1 4-j j, K j 1 1 Jjs^a CtJLv 4 fi j ii^ djj^>-j 

5 J <TJ I ^jl MiJ CjLj '(11 ^IjJLal (<U ijj^Jj^jJI I- < J ^J-J L^SL^KJ (j^O (j rt.j" tl 

t <Lc.j ,<-uJ I jjjO jj^.iTujj * LijJI CjLajJju-c-L! 4_-r j ^ i^.tl 4 <^rwjJll I ^ Cxj (jyjJI 

j j ^ 1 1 ^Uaj Jju ^cJj i 4_jt_pe_i^sJ 1 4jj_LaJjl ^^ji oLjjJ^ljJI ^jufc ^ Jl>-| ^j! (— /-p I 
LiUj tJj-^J . . . 4 n j ^ ~w ^1 J j^>o L*jJ^ <jjJaj Jj_?c_fl ^jVI Jj j n t, I ^yl^sJI 

^ *Lt^Vl ^IjjV LdjJLjJll Ji-oVl J>^ jL^f cloL£ )Ao<\ ^Lc 

< ** « it >■ *^ i^L^jJajxju L* jj <jjj tj-o) SjuJJLl jlaIjjIlJI LiijiL>. i<3 tCjLjj^j 

. 4_Lti5e^ 4jjJ^iiI I a JJt (j j U a j (j\_i_>*jJ jj_J I 



Empirical 4.j« oLv^lLa)) L^jL J^Li^Jl cJlj^jG t^SUI! (>q-3 0^! 
... 1^} <>>^ju U I Jul ^jjuu ^Jj U>ju^b oLjJij ^\ Propositions 
L^jjuLa ^ ah V Jj_jlJL-». j^yJl ci> Lj^-.ts } ! 1 (j^ni Jj_>ij ^ (jL_3 tiUi 

4-_3ji rt"U jUbl Mil, I ^_J_c_>iJ Lr ii2. JL4 IL«J Cm ' ^JJJ Lj_>»jJ ^ j_iJ 1 j 

UM>U'ii* w § Universal lawsu^ii^tt^i 

4.L) I < U— U <U 4jjIj_3kJI ljXJ_«UjjJi tj-uljJSj 4_U JiL^nJI (j (JxjQ _ fLjj-XjflJI 

. Sj-^LLd L^j^ />>a ^£.jJI UjjLs LAjL±jl£.I (j^U i4rtjrt"fc. SJdLuiJJ 

(^sLAI ^ c_>j_>. L_* (jL (>a>j ^jJi iUniformitarianism jl i^Vl a 
(jU (^^o) ((^Luftj (^MT) «cjjU_^» Ujbj O^'j u^j- 1 ^ j j n"<tl 

^j)^ n <i Ljjj^ Lljt (J^J iCjll^Jillj CjIjj <.oi"*)l ^Juud L^joI \ V" t n\ 




? u «jihll pJUUI plnJI jmftj < ruS 



^j^o 4__ .1 3" m) 1_a Jj__>u La Ijjlj i I J_b £__j1jJI 4_« <i) (j^jLoJl (jyic- 4_jjjJLl 

£L_Jf ffi^^fH^ Li* 

4 TitTi -*JI : Lc_& ^jjj> iaIt /ys L_j_uul ^a£_u ^lll 3JUJL>JI CjLjj !r> (H 4_iLu_> ^—9 
New 3jUJi_w ^_laLo-« J-c _j_Jj _j_v LjuJ Laj t3jufcL_J,l (JjJ^-b 4 ,i mi X t, I 

:4JL^ol (jjqj ( ^_i_ul j _ Loll l_LJ_ _ 3j_l_>. VI 4 oK II j i Concepts 

<U o^SJj _J up 3 <--J- lM- 4 Mental image 4_ii_>j_l 3jra__J1 

(-jLjjj V Lj^jJ^jjJL (J»"hHiU <j^— 1 — t- . ..^-laL_U qj* j y tj 4 j 1 3j^x_> 

JLae_a (jr fl L^JLft^ i4_t_i___5fc_ S^jlj ^—9 4_x_t^_UjJl ^jjkLaJkl 4_l_>Lo _9^L_>1 

3 J .1 Ml « Tlj t - LjuJ I J -V 1 )Vl : JUlll (J_J_J__J (jylc 4jJ|J_Lal!l 1 J ^ J) J -J I 

,_U_ jjlL jjiSj <j-&1 jlj'^lj Biopopulation 4_uLp.VI 

Serald Holton « Qa^Jj-t jJI^ j La t __4> L^jf jJljj^ <4 j 5jJ j n tl 

1 UM_a JLk ♦ (Thema Themata ol 0 ,,<! Uj 4 j ; * j ( \ WT) 

4 j Jj j dJ I j»jl*JI iJ j£ JjjL^fe_>a 4_^j_uL^Vl ^-L&LflJLl -iJUl (j\ Jjfc ^i^t-V Mill 

^ J rtTl L4J jb oVL>JLl <>juk jljj ,t tj ■ "J cr^' 5JljJ_>J1 £i\ n **,\\ 
jjjjl fijfrl n-oU jLfl (j^Vl 4_^jJo_i_ii1 oVUJll ^Li (jjS Lot . l^-ftjflj 

j3l j (UT1 (-jLscIu^U <ji£ La JuJuv ^j^fl a jjSJ (^u_J 4jI ^ua .j-i^Vl 

^aj— ill ( _ r J3 4_I1jJl_>JI CjIjjJajJI (jQj t4jjjlajjl Lljv ^ -l- J \ JL»_ja ^jjj 
^JjJ^aJ I ^>-^J LaJil j 4^£jjl 1 11 Tl Li^^aJ^-uJIj 4julA\£^ 4_j^jJL1 4_l>. jJ^_ljJ I 

. 3JUJL>- ^JJ^Lo>a I ^j'^ jL5tL_ul La l^JLiL>tj 
^jjlLiil W)L 4jLuJI 4ljl> <j<. i uji>KJj Snniiiitl tjl c-oj^I 

tt >ulj_SJl ^Ir, 4_L.i i a 1 L j j <i 1 1 JL_*_a ( _— 9 L^jLj l_c.Ll_l CjJ Jsjl i Cj Lj 1 




Ltp^JgjuJil 



^-util pi I 5 aj U •« 1 1 4jLu-oJI (jr A £r\j1 jjjjjJI (jL> LlIj^ ^j-aU^JI jj^bLlIII Ijla 

^pJI JUj-aJi £_>LLaJI Cjlj jJ^sI^jlJI ^j-tf ^-Jj>"i 3'i (_3j_i_u ^lllJl (J-oaiJI (_ r 3j 

. L^jj_Lxit_}^ 4_jjLi->JI 




i?jjjL_l<u tj^Su ^j-Ld t Homo Sapiens (S^j ■» 



^1 4 jlr LojIj i4_u^LJI jr-ul j_SJl ^Ir jl ^ "< c VI 

^JjUaJ -J^>-( J-L-l-t *LJJ . Lfej J ( (I <i1 



.Historical Narrative 

! Jl.L-2 tZLn miU Cj\j l iii n "ill 



0^ kz-^i — =** <-< 

l1)L)Luj_>. ^_ya i U ft 



J Jul < Ait; LfcJLiS JL3 4 n j > >t M Qj In ill tfjufe (jLs , JLv 
.jLj^iJI jjLLaJI £j\ j <±j|jo*Vl jimp'l ^JLuaJI 



^aJllj La ^Jl-ALm. a 4JL^-i mV ciLIj^ 



LU1 



JVjll^VI 



jjt fig- j Lj]j 4«<LflilflJLI 



4_pjlc- 4_j_AL>. ^_yz \ ^\ji\fr **m ^ul_3JI 4_i j-ja "m LI i— <LSj <_JillieJ Jj^-L_) I ^ jif 
jj-a 4_a JLoj La J[^- (JjL->J1 ^"i (jl Li^ tlm ,a i t, A> ^j-aj .4 fnL-u c_jjL>oj 

JjjjJo ^jx. CjLISLjkJI aiiJb a I " n a JL_j_ua_l! I t_j| t * till!} £-aj (Cj^Lj^Ij 

^Ksjl L^judj-JU Lai L^j-«J oljj-i-oLijjJI Jljj ^LS" iJLtll Jj t < n (jri^ 

<^ jLua (jJJ t 4_i 4jLud!vU LujL> 4_j1jL3 L^jjJ oJ)L£ 

i JlaIj_*Ij ^j_a tfJUjf Lu LjjJLa (j-Jl a.Ti>. VI (j-" 1 \£ ' 4< ^f^j45^" ^-^ jL ^*- ' 

^ * ^Lc - CiLj-taj j> j-a I «i ^ n i < n La £_a _ l_uL>. L„a ^ " j C^g-i Li_gJj 

j^vl ^1,\U ^ 4_Ji^J^ «Walter Alvarez jjjl <iTf j-JLM j» ^jJa I aj ;,r 
4IjLa 5j K L-al t ^S\ Uju! ^1 4^ kill lilt i^jVL 4 j c^aJI ^ 1 j^Vl 

. « Yucatan jUs Usjj » <ys <j^W ' >^ 

t4 j TtejjLlli CjLISL>J1 ^ 1r t j j i ^ Ju>. ^1 ( JuaJLau ^jJjJI ( j-">J 
^icj i L-ljk^Jj j t(^JL*Jt 3LAj 2Lu1jJL> (j-califcja) Cosmology CjLujSJI 

Lljx 5J j) j 1 1 1 gxh^j Li-aljJi^Jlj t Paleontology j-j-sbwVl 

jj-a (jt ^_ptju»j iSju^jflJI j-aIjJqJLj y j-aTo CjVL*j» J»?"*3 ' 4_j j jlajj I 

Ij 1 rT\ n a ^y^-J Jj-d-ill i4_I_ul j (4 j m 7JI 4 jj^LiM Sya Ji^Ja J£ Jj) <:Lljv^M 

«^a_tA» <aj 4 n 1 n^LaJl lLsL^-^ \ 1 t 1 a 3jUj-a.M jJbljIaJ! (JluLS^ ULLLaJ 
3j-Alii ^\ i ti m< Lj_flLii Vj^ Jj-oj (jl ^a-LtJI jjJ_La_» L> u : J 4_j! ^jlcl ^ jJI 
J^-r. ^Jfc 4_Lfc j ^3 jjju La (jl^ jJ I n-r- a <jj£j <jl ^>5Laja * Jj> a~t\} 4 j nj^i-v 

* JLjv ^1 ^iilj dj|jL^>U J>aLSJI j j 1 .i "ill 4 j_l j (.Jl ^>yl 

<LLfl CjL^SLj JajJ 4_i_sL^ 4^-jJL) Jul Jlj^V! 

J. M ^n- iti (jJJ 5jLc 2Uit^LlJI oLL^i] 4-l^ j 4 oj M l 

^jlolj-ajl (jL^ 1 aJ!La (L^jLojL-u ^yic L^jLi>-V t_ujJiJ tlt-uc^ Cj|jl>.^L1 ^yitJjLll I 
CjLijJGJI ^Lal (JL>JJ ^1 1 u 9\\ \ i i t a \Sjl ^ l_^>JI tjr 3 CjIjj_jl<»LLj jJI 




oLlS^JI 4_mu*Lj L_klj^Vl ^JLl . L7 itjjl3 JniL,"t ^ 4 a V&lU Julju>.Vl 
(jUi U £rv lj-^J *£^J-^ 1 i.;l.c o^L^al L j^\-J>- ^ 7i U } a ^-tbj j-a Lftjj 

^JL^-J ( _ r i9 <-M Lilt I L-kl 4_4_uL_^l lis) 1 -> J^" ( _ 3 ^JLJI JJJLSjJI J I "l * J 

4 Uj in iTI j^aI jiaJ! it_ju^l ^jJLi ^"U 1 mj^ <\ 'A i^j-jj \ "J I L_»jL_uVl 

JL>J,I I Ju* t £jr Aj3-Lfl l^uLai! 4_t^L_Li!l ^\rn a ,jl ^ji^i 4 j o , nUTl 

(j-u1^9 c \j ^".i-uLi (J^ja c. ^jjjl 4_i j) cij V £j_uo^J j^ljioJI i__>Lu_u1 4j3^jl^o 

VI 4.lol mi ill *ju* Jl<u j l. V Lj^Jj-i_JI ^lc ^ j>« V I <jt 
J^ljjJt JiwIjLlj 3jl_LjlJU 4 ptViVl ^ Lol 1(jr 5jj^»JI ^jlkjl " m.U 

4 K ..j. 1 1 JjLo (jLs i^^JLalSi cjJ"*-' " a 1 1 ' r ' 4- t ^j) " a J " < n*i j 

^yS ^J>e_u V _ 4_j_jLiJI 4 n ,„\n\\ CjI A W a J_4S jjb ^jJI _ u i_>j 1 1 i.Vlj 

1^<1, ,i.ui ^Ul 4-^j^LJIj _^HJ| V ^1 (>l ^1 ^ UalSLLa 31, J„, 

(_Jl3jJLj i _ ;r jJ 1 (JjI J-JI JJljujJ I j, Ira ') i L^jjI Ju (J3 _3 j^VI (J^LooJl Lr 5 L*_$JLo 
£»ju4> ^ j Mil ^L56_c<aJI (jLa ^3 O-^J ...BJljJuC jj^olj-c ^^jLc LkjL^I j 1 j ." Jw | 

1 m< <aj I jJ i L4] jJLI 4_^IjJl> VI ^mit V 4L>. ^1 ^ 4_JUaJI 

((^jIjGjI cLl» SjLcI)) 4 j U r j_a 3ju-5_»JLI f 1 uojVl ^ Jj U "U ^jl Jj_ HI 

^ys 4 1,.„1,„ Jjlt.„"JI <JsJ1_Lj ^ijjJ>-\ 3jI 1 * ) j\ .Posterior-Reconstruction 



l££riMJt «aiLri2 V§ Ail tall**? I 

3jLc tjr ^_ijjj ^3j_(IiLl^ Sj-fcliiiJI <Jl)jjU>. * ■ 4_uLJ^j ljUluI (jr^j) 

Sj^liaJI cjjjuv. jru^ 1 4jj_$kj c^j) 5 i Proximal Causations LujJI 

LjjJI *_iLiu(Vl Ultimate Causations, Ml <_jL^Lj lAjju ((j^j Jo-oLs 

: $A>a 3L_^>Jl ^ jJL«j Ji-j-tiJ,! j^LsLitj jw^j J I J-i-o Jjl 4jL_>.^yU ULuojj i_iLt_<_uVl 

3juJu>. 4_u_j_>. ^aljJ SLtitJ ^1 i^JjJ (jylll is\ a\\ *_jL_ljjjV( Lalj . . . «SlJi_l£» 

olUb 4j9jju<ij . . . 4_jicjjbJI Cj^/V U ■ nVLi L^Jui >JJ»-U Sj^juaJI *[>>-l ^f 4 ^ ^^li 
.((Sljli,)) j-Aj ^LiJI JljjjJI 4jLv^Lj LjjLftj ^Ul ^yb t_jUijS/l 

Sexual ijr\ < <■ i-»JI (>u ^LlII! S^aLLd j^*- 1 0^ *(-*i!jJ JLl^j t 4j -^ji^-u 
i Cr ixl^\\ 5 c<-r"U d ii m djU^j^Jl j^k vd>^ V^-^ lt^I Dimorphism 
jl^I jLptj^lj .Sexual Selection u ,n)yl\ L-jLseJljVI juju jJ^I i^imj 

^cJIaJ 3^_uJLl ^y=Li\ <^-^JI jljvI jjfc ^-jLut-u^l jj3 j- 4 *-^" 1 U"V ^jIj^-JL^ 

JiLa ^L" -s" V obLj^Jl ^aJLc 2Lj_u1jJ (jLa t (_lllj ^j^o j n ) 11 Ir j i^l j -w^/l 

Pluralism iriAMJf 

(j^ijflLc ^1 ^JJJ^ 1 " II dl 1 j-A-tTlJ I J^JLJ W^JJ^ 1 ' i^Lj-H (J-J-LJ-u ^l«^ / 1 j , A" t 



Diversity of ^LpJI ^LlII Sj^aLLd j j ■ - ^" ^ 4jjj t"lt ^>^1 4.11*1 ^uLUI 

JuLc 4Khi ^ LlJ ^iiej t"11 j»ju4) a i4 j -wjJj j itl j-^ljt^ll ^ Laj jr j life 



, ^j jU'I | j \ t r J r 1.1J 1 oJl>.j 

(j iW ^j-flUlil Oj-SJI ^ Zimmerman jLa j <i mu» Uju) 4j^->JI L-3ljJL>JI 

O^-V Jlj^i ^ 1 ^ j *^ j-Sj3 ^j-c Jjl fufc ! >»L£ jj L*_£ J-J i^-^e-J-Je-juaJ! 
j^jlI]! M.rt" 1 4 /Cell SjLo^aJI AjjJaJjl 5] Lo£ ^jj m< j U^-^ljX\ 

^\ Cj[ '3 j ^jJ^-l-JI ol jU >-aI^JqJI 4_l_JLc j_L...n ^ 4_xlLlj La ^ 

. Lj^J^uJI 4_u^llx 4rt..<i'°t ^ 4jJJjlJ| (5^(>^ V 4_ ^,, i t a 

JUJ11 ^ L^j! 4_suLji]l 4_JUivVL 4jJJuOJI oJJL C<jjJ1$\ I jl - M j^-n u- o 
Lai 4Jjjw 3^j)j>. Ul> Sji^jll CjLuKJI : L^Io 4jiU^lj l ^^J^tJ| 

(jlaj^/L 4Jj_jL£3jj<j S^jJ-^JI JlA CxjI£ LoJulC (3^L<ai ^ L^J^h^C ija^J jf 

i j$*x ) l\ (j-aJ 4j] jj . l^K I ^rit^ JjqI jjJI dJufc ^1 4 j .»j > u 4j jl£ 
JLc~ t -vl jLibjlji^II jLSjlaJI u , n n 4_^>L>Jt 4_i>.^Jj_lJ| LL^JI ^ ^ 

JjVl J.^rtH ^ oLjijjI U 3^ LiiJj ^ Ullioj jSilgLAU ^ 4iJD 4^.^ jj^j 

4_j_^L jruJL^Vi ^J9 L^j Jiia_fl! j r «_^ (^jJI) (j^-u! jji-^JI jT tj-fl 

1 jltll 4_^KJ1 ^Ij^-ail 4jL^> ^ 4J CuL^ ^ jJI yt, (^xVl 4_L>lill 6-« l^UjLl^JIj 



^jj jJJI t(j;jjU"iTI ji j t"llj ^Ijj^I Jj-iol Jj-^- ir*tfl" LT^-Sj^-fl-Ii (j\j j^J^I J^ 1 ^' 

jl£ <±JIj JLla .^lt-3>LI ^UJI Ijuua J}U* ^ dUj CjjI jJI ^y* Sjj^aJI 

4jjJojj * Preformation u li nil J,j< uilTI 4jj1^ 1_La ^j^Jl Jii^ 4 j U r j \ <„ h "T 
4K mi a ^1 Lry5j>a ^1 <jru i_s>UJ! jjf 4 nj n^tl j Epigenesis <yuLuJ1 Oi^l 

Probabilism El 

. Lr 4lc ^L*£. j j" tj CjIjljvS/I j. .m Ja jjJu i_fll^lc^l _ <LltALa 

i _ y «_L..,jiIr)ll t_il_3t_liVI 4_jjJiaj (jjl-c. jlUj ((Jjij-A)) (jr ij^_i_dJI (jl C 1 Jut (j-aj 

jl jjiL £ «Law of Higgledy Piggledy (^-a-u 0< -h->JI Q^jteo I j^L* U^l ^uj^IjJI 

;4_l>^J^_uJI CjI ttl j»Lcj| ^ i^U jJjJ jhLfrltJI L> iaJU jJJLcu ^ JIaj (*J IjlA 

«Laplace ^MjVb ^Ll j-u& Ja^JL Lute <jl£ ^jJI ^jjlSiJI tdJ j 

-IJuu JI £->-jJ 4_^ ^_uJ I Cjjj^ln IT! {jA 4_i ^ < no (^jJI JLw^-VI ^jliaJlj 

jJI j-Alj^Jl j.„j, <a,d*» ( _ r b 4jJJLjljJ1 j, 1 <r> a j-A I JlAj i SjjjJLl J-alj-jJI 

4 iltfl Sj^oLs <1jjJl>. IjjJ i^oll (jl ^llU Lis i^ t _ 7 -uj '/A * * Vgj.crj.a 

L^J JiJL>JLl LOCUS (jjj^JI £jl^>U ^ CjJLv j n t"tl jl I JlA JxjO 

4jV 4_> j^UI ^SUj V tLtJujv Lo jl jJk St,! jSJj i^ L;r ^ Li^j! L^-^je 

^j^ilaJI 4J ^jJI (jjKU 4jjUJI CjLxLu^VL ulajjj-fl jj^L 4lol mil 



/jt^^LLxVI Iaa 

: JUI ..ta^Jj JlilL fjul oVUJI 



TtLptJI (oJlc Up^J^o-JI folc j win j uLiS 



(jLLLa (jyj ^{jJus* Ja^Lfl Jj)^ f!>^ ^l-^JI £J3>*JI ^-"-"b- 5 

^yia Lajsjjswj ^jlc LaJa i^4_ujJL>JI ISLjjjjIj LlSjj^I Jl o M<j Lj_ujT LkjLiujI 

jj^j^J)) iijJJj j j„< .1 rt?J S(4_jjjju>JI ISLj^-«1j Lj-jjuI ( j-u Ll^1jJL>. Jx<d1jJI) L-oj^I 
•.^"d^juQ ^jlc c^xj Jj^M sLij jji (jlo^l^l^ is.jjiuJI ^ <Gj^Iaj <( LAgassiz J^L^I 

juu Lbj^j^s (^IjJl IjlA £jj-of juJj .4_ijjJL>JI ISoj-ol ^ (Lama UMJI) j^l mmII 
^ Sjj^vj^s cuL£ ^y^sUI JjVI jl dljj^o ju-L_>. ^j-a 4_b&_a Jjc-J ) AoA ^Lc 

3>*-AJl <jSJj t(Archaeopteryx <_>-i£pj j^j! ^oUtl < <i <»1) jj-JoJIj < n^lj^JI 

Jjae-t^iJl 1 <i f i.uj jji ^ jjIajJI 4jLaL_o CjL1L>. ( JV ^*i3 Ja-aljj 4o-<iJL>. ^^ic 

. d Nj^At 1 CjLiL>Jl JLJ^JLI «Ll£ C ua&\ J-fll£ jj-OJ 

(J^e — (uJI ^j^i-ai jjjL 4 >uLLll ^\ i.u 11 (jyi^l g-j) jil — U| ^jJa ^yla 4__£jl — — oa 

<Ul3 co-jIs ( Speciational evolution ^ LLrtj i ^Lc ^ cjj^lj tLJ ^J^jjJI 
^y=>\->- tij^iaj ^xbj CjIj ^1 jjl /yj Populations 3j jt ^ ^j! .^r JL^L>.i 

jjj MjLv OjL^ jjLiuJI djufc ^ jl^flVI J -IX. jlj a jlallaj 4Mojt ^ 

CjIjjuJI cdlj CjLAj £ysj i L^-ual^LiI JUu LbJ^>-j ^jlc ^JjuJ (jrJ aaJ ^-^L^-l 

^j-A ^jjJuj (^VY) «Gou]d jJ>^»j «Eldredge ^jjjJI» ^L^ LaLc %\\ 

Theory of Punctuated Equilibrium MjSj^jlU L^^Jaj ^ 1 ^"<rl j ^ S^SLiJI 




(ji dUj iSj-JbUail oJJb j mi "it Lgj (Jj_*_«II 4jj IS til J^j*_xi j—l-l 



Bj-ltvCiuf ^ «Glen Roy 1 o ^ A ^jdJI _ ^jLJl jj^v^-^l 

jJs . Parallel Roads jrt^JaJW L«a1 o mJj LoLc W* ^Jtj-^ 

LltLcLajjl ^jyic ^1 jj3 < j r Lc- 0 )3~ lC - '-^y^> 4jc-i^ (jyic aJLfc! j-ui fjji ijjlsjVl 

} ^ ^yJL-ii ^^Jol^-ii ^ j>L>. ^UjjI cjjjuvj Andese JjjuVI J Lev ^ 3 j j j *n 

,j£dj .uJljuT 3 jjkUaJI lIUj 4Jj n t c 4jjJai ^1 l£JLa pSj 'J-jXP' ^1 

J^JLjlaJI <jj jufc (jl La <r>j? ^^lil <Gj j? Jiaj AgaSSiz J*_l^LkI ^JUS 4ljfa CjI j) 1 < (> JUu 

(j-<j LaLq_i _ tfj-Aj^v _ (jL£ 4j1 « Lnjjll L^l <i -^j)) g ■> j <, n <Ti j ,u r \ j 4 m at 

j^-ajJl 4_j^u (jM-cJ Ja2 Jj) *X\ Jl_j_^^JI j \ mi jJb 4jV ^tj >• Jj>JI 
£Laj jl j, ill" OjL£ OJI Jul 4 ^ J 7-tl £^[>ll op 3 ji->J1 

4 i "S La ^_>-1jJLl dJLA ^jjdj <4j„iLx. 3jm5>LIo 3jJi A ^a CjIjI .ua. a 4_txojVl 3j> f"u_^i 

tiiljLJLl cX&> jLlclj .4Jc ^JjlH ^ySlj (jjjJI « Charles Lyell JjJ jjjLijw 

. jljjlj 4JL^ U L^Jb^>- Ijauu (jruoJ 4jJLtL>. 3j-tctJ ^Jol^ili Juu 1 4_JbN.LuiJl 
1 flj '°> j j * *ij V 4JjLa-d ^jJ^I 3ju J-c CjVLv Jl>. (jl _ JuJ^LlJLj _ j^SLJLI 

4jjjU" Tl 4_^j-iII ^Jx. )) C(, j x^-f n 4j^SLb 4_^j__>- Cjj^Is j-i ^.^1 (jj— aJ! ^_>j Lr B 

l^jj^ij (Lbl^lfli) IjuJbK L^Luiil ^ji2iJ u( Evolutionary Epistemology (E.E.) 
1 <i jts f Lfl^LiL>.l 1^ j (^jLljqj L^j^jloLLa c i >i l"i jiaj t4_3-^jti,l l_)Llm"( < s1 ^Jj 

^".jU C j j j,» Mt Jo » " Mil JL^3 4jjjIsuJI 4_fl ^lUtn a (j\ ^\ jJIj 
«4_xijjljJI 4jjjlajJi 4__3j_jtll)) I joaIJ— >■) ^^Ll (jl^^ — i-u iLaLw a 

:4_uLiJ1 ^^ijj ^^^L^Jl J.n nil ^ ^ j L^iLwi L-a^j) Darwinian E.E. 
LIjJlc ojJtji \ $ « ,„\ i«Cognitive E.E. 4_j_dl^JI 4jjjlalll 2Lflj^*il» 



,\!ujuCi L-tj^lj3 ^uLjJI 4jLo^! JjLj Jj-S-J 4iJj_»_U ^j^s £jjJll jjfcj < j^l! (J7 jjJl>. 
L>* (J^ L)!j i4JLtLjJL>. <J7 Jui 4 _ jr J*-jL>J| ^JLsJl £-4 Jj<jLjl1I1 ^ys ^jLSL^j iJ7 jJ1 LfcJL>*j 

(Jennings j^tHj j^s Ujl>) Protozoans 4_JjVl cjU^ *^tl ^ic >^jlj 
«Von UexkuJl J£m^j (j>*» LiJ .<_JL>J1 3 j «" *TL> ^JLaJI 

£_i_uLJiJl JL_>Jtl qjc> j tr\ f\ V 4_jj ^ if| <jrt_JiJl <jl (j^o (jrUaj (jVl jjJtJJ * UJ 

/yj 4 Lr a 4-1Tl4 a Sj^jJLlo 4_rtJ^_Jj V] 4_j mi j U i.i. a $j J I CjL^vj_*1I 

C.<J> jjpA ^j^lII Ci >Q 4jl_u>S/I -i^^J 1 'LT?" ( n l.JI ^q_>.Vl 

^ Culj-JusJl LAj_i£.j 4jbtU1 L^jJG ^ylll i4i y Minnl! JjjJa 4_a_ii>^lj *l_3Jl!I 
^0, Mill ^j" m.iL>J 4 i.mjfljj >4j^, mi .,JI (JtJJlJI Lftj j 4J V -^yjJI jjJfcjJt ^j^t I I (jljJl 

(cjLujljJI ( _^iajL_) 1 ^ j Lcj j ^j^V! cjLjIj_xj>JI^ cj Ij-lu. -»h 1 1 (j-iiA-j (jl Cuj ^uiJIj 

* "(JHJ '"'.'^ <-i-iVlj (jjVl t-^lj^| (jLlaj ^J^*- J-* ^° £^_S>^J *— >Ij_juoV| t j^<i tiJjjG 

JLI 4_ukJ| ^KJI 

Jlxjj Ijuk (jyJLc ^Ll>^ i^jL-uJ^U 4.L.KI <TLi Luajf ^t-LJe-LO Ijukj tL^x 4jLJLjJ 4j_4-ojJL 
tjjSLIl t^o miJ JL^ ^ jJI i 5jJu9 jLtstj ^ jjjL^Jlj LjLj_>J 4 i i « <]b 

^ innll j cjLjj3_>JI ^ LujJI iMesokosmos da^jVI 

id^ 1 Milk Y Wa Y Galaxy ajlliJ! 

lJVj^jJ j_j_lJ I p tx« > I j i mi 4_*_i_<jl_ti cliLal i n a \ $ m J CjLjjjJT(SJI U^]j^>. 

lIUjs j j r ^ylc LlojI lit i M n ^jJl ij j r . i<i "ill 1 Ju4> 4_j^|juuaxj ^jj^_oj ^ ^/lSj^jlLI 
j lr jIU j LiUjJj 4 L^ljjj 4-jj mi„..JI ^1 j-j>JI ^jU"< mi" V jjkl j b H 



^pJI d j t"^l jjl ^yja 1 ^ , ,. <n 4_>.j jjl (jy l£. L^jL) pi ni a 1 jlr 4 ii i %■ £_4 L^LojL) 

_ «L>- 1 j-l^jj _ 4_p3jjJI ^jl_p- _ (j^Lj-uaJ! tag ,Jj _ (jjiLlJil p-Jiuus 

(jr'I l£' CH 1 I Ju_Ljv ( h iri t pj _ lj j i ^ ^1 <jL£ Ij-jJLua i UJjj>. oJUbL_*!iij U 1 L» $3 
U-4 pAjJI u l r i Li t Jj_>. tilljjj JjLLaj ^ jJaljJI pJLtJI 4 S j n -nt ^ylj <j Mill 1 < o *l 

^w^jI <^ ->iTI <j-<i 1 o ^ j f j ^j^ijJIj ^1 <n n .Tl S^SLa £^jjSj /^_4j (jjl c 

aKant <4_<L_ulj3 jjj Ll& < .i^kJI Li^ljjj JjlILa c.-mJ 4-jjjSLll 

(jLSj ' *j ^ *~ * LJ I «c*jL£» ^jl ^^jljl) (j| LLlLcj t 4_j_>^LI! 

(jjj *<>-iVjJ1 Jj-^ Ij; n " ^ J" o "n 3j j U OjJb\j&j pJLtJI (jL I t m It o 

4_^jJLI ^3 4j; U'i Konrad Lorenz >ij>! jI 

4_i-uL_u I 4 j i mi ((^jjjjjjJ)) (j! ^ J JUjj .(( i girt jlrt^J 2Lu^Lo (Jlall JLjjv VI 

j (j^lLi VI V isr ll\ _ l^al mvl cjjjj jl! Protists Ijl^. 4_u1jl_JI tijLuKil 

III w 

>4 n i iiM-ail JJo U, ljj i n rtl 4 j m -vJl ^alj^-JI 4 t jjUt JbJL>JI <jr >. j_lJ I p^ .ill 




?cLl?\JI pJU \jl>$1$ju}\ fair, j niftj ifl^ 



(jL^ 4 o 1 j i.n -u^J 1 jjL-u-iVI jj-Laj 0' ^j^^ J 3j i>> 1 j fli r t ijr L)l 

4*$*** tit* e*t> 

^Jl j^v j j* 4_JLkJI <GfLi^ £±> Jl3 j;j iii J I ^LajJI <j' (ji^ S j 4-JjVl 

jJiJI) I JU>- ^1 Jlj ^.xA j "i in a ^ If Ljl£^ lxjI jjL^ Ccjflj ( ^ r 3 4.(_.,u lJlII ^ * * 

^ 0^' jJI yJjluJLl udl Jul L£,LflJ 1 o in ^jUJI Jj-aaII 

.LijIjL^il tfjufc <J£ jL>%jl jjjJLc SjjLa ^im'fl «ujj^ B J^-"^ ir*^ 

4_3jJ_a jjX. <JjJ. (.ii.U 4_i£.LajJ| c_-lj^IjjJI 3jJu*_a jJoj 4^£>j_i 1 itU^ jj JjuiJ 
eG^L j jj LujL^I LJL>. 4 ^U't La jjLa dJU j £>aj i 1 g jlr i_2j-juJ I j ^JLtJLl 

j^L«J ^1 JLuiVl ^ tiiJj^jjtj t 4£j^>JI ^UjI ^Ut flj Reflexes 4^ M.Kt'iVI 

( _ r Lc CjJla^v Jl2 L^i.'q 4 ^tt'U J^LILb ^4ld-HI ^-alj-jJL 4 "n <i i n" j^L-iJ U L&J 

s 

o'jjt li^VS Ijl La fjj^ Vj ^rigidly programmed jlw 4 jlr i". y ^ L« 

Lj-S CjJl^-j lijj) ^1 1 J j ntl 4-^01^ VI ^ r 1 ^nl SUiViVi ^ 4 nMUH 

JU-Cl ^1 j_t,i3 JikJI LiJ^ku JL^a ^ u< -^LT* 

tjnjtj ^ jjl (tn ( ujJl jj-c CjLa^itJLl J \ j n" t o V 31 jfl JJiaJ 3jVjJI Julj L^jJ 
Jjjij SjjI^j (4_L^LiJLl 4_5jjJoJLj L^jIjLj cJSj-uaaiJ CjljLiiVl jIjludIj JrtWI 4_ji 



Simple <t-u j 11 ^LJaJ^/l cjLl^jI , ■■ \\ ii^LLJI ajufca 

3j3^> g-ljUM <dllat . Ethologists oLjsM^Sfl ^ULi 4jo mm US' Imprinting 

t 4jjL^a c-JjL>o ^j-fl 1 ri u it La ^1 iWA 4^.Lo {jA 4_j_<_o LJ, I 4 n t-w U J AUtL 
4_xLl t-JJ-lj L« ^-aJ <LdJ^J^ J Cj-jL^ L*JJJ idj^CJ j^^iaJI *j < j '"' °> 

(j-a <jL£ t4 ii jlnjjl dJl^j 4 .>JJ ^LajJI j»L^I Iijiii (_ Sj-ju ^/ Luj (J- 3 *-^ 
*3jll*_JI S^IjuMj 4_ljj_111 5^1 jJI : Lj_a tj^-c j_Li L^J J/io'tl ^^j^-*^' 
dllj i^Lo JlII J^LLLa /ys 4_uIjJI 4_jeJ^ «"uJI J^jjlj 4_j_c.ljJl 4j3^jlX( ^oic jj-aliejj 

Jjcj*j (jH-J' 4, j j ,n'i}\ 4Jj^ L JI (jJJ j Cjr Lc Jjlj La_4^ iSjVjJI Juu ^Ib irt-V" tl I JJb 
\ ^LsLlx ^Jl ^jj-uil j jt <rt nil! ^LaJ jj^a (LiJlltJl ^ijj>»^/l i_ijLLi>j L^j 

4_jj^_Ls_I1lI 1 4_fl^_ti,l 4 ji<i r j ^j-ul, j n a t Ju& -r "j ^jl t fij 

^^jll ^ i <rtttl jl^>JI *:LdJjl ^jl 3 Juu i^U-^J J*C mmj i^j^i i^tV"TI 4_a_lBj 4_jjC-Laj 
^j^j-ujj-ij jlj.^" Mil Lcijj Vdl 4_jJLc 4 j i i^r. t-ij^lj3 ^1 3jj^_uaJLi ^Jjj ^/ 

C.4^l j ^1 CjLjJLselll ^^k. i-<U-"JI t Urt'°l ^jui-J U^s ;£LcjAJ 4_«LjlJI 4_jjuJ| 

ujI tt *iM 4_ij) 1 In « <<J CjIjJl^ c-jI < u-Tl£I ^1 1 <>>jl Jj J_jJ1 (jl f.ujVl 

4jj_3 , JLq--w^L)j (>LiLa ^-JjUmiII c-uJ 1 ^ jIU'n ^1 CjIjJuaJL^) ^LajJI CjLm r ,i O 
(jr Jt_t_ils jljLLal ijjJb Laj] tLjJJJ 1 m .tlj r ( .(.n jt 4_j_cljJI 4jjj)U"tt 4_^jl11 ^jl ^ jJl_u 



?^Ll?UI foJLc Lt?^J j » ■ l l pile j " i fl r 1 1" 

<jl S^Lj_ajkJI tjr A La (4_Sj-L>J1 ^jx. (±xJe_jJ! 4jb 2>JlLc fJ-tJI iJi J A lJljusjj 

t <LnjL-u 4_Laj1 LL J_>u j \ " t j ^jL£ Lc-4 tdjj J Jj-4J ^jm^-JjJI J^jv ^^j^I (jljjJU 
^jVl 4 i inllli JL>JI uiUji^^ ,4 n\Uc 4_o_l2jw ^ 

js-iiuc £_j_iiLU1 (jj-ill uliii (jyi>"j iSjl JlIxjuVI <Lab 4jj L^-t-uJ 1 ^Ijj^^l clI^Lfll <jl 
^jJLlIl i_<-i-ujLrt j (d ^LsJI L'J-t-v- C)l J ii'na ^1 *-3j-JU JL>-| V^ . . . 4Jljj j 
*_jLjJ ^1 tS i <j1 ijj J^_>JI Ji nl V S ^ j ^ < i <i I » 1 1 ^j^-J 4_s ^-Li-u 1 1 

j I ^ jfo 4_JjL*_-a 4JL Ju CjLjJiij 1 ^ O-Lv (NJ (j-u£ C;} V! u it i ij ^j5J 3 

4__5_j_ij>J I » ^ <a 1 tij L_4 0 ^ \c, 0 Ji^- « ^ > 1 j-i^-Jtj L<^1 ♦ 11— £1 t Ij j "1 ^ 

JL£ 4 f j t o 4_jjJ^j ■ j Lx_i]j 1 1. 4 n 1 In 1, t 

< n 1" ^ 1 I <i i j 1 i3jL^J_xi (3jI_S_>- L^j^jJuu liU ->o (jpJI djL«j_2JLl L^j_3 cjj-aljj 

j jfcn ^jl ^1 1 ^ " <s>i Jlj>.U ^ylll f^Jb (4 it f r>H 4_t-^L_?tJj) JfsL tMI J^. 

. ^ "\VV flc U-ji «Laudan (jbjV)) Jte Io^La ^L^JLa tj^^ lO-^' 



(jLi J^aJLlLii iLji±jus}\ daLaj {jjft jlitJ V 4-uiJuuII Ciljj mi a"i\\ 4jjaLl (j\ 

jj* ijj-jiaiJ Sj_^a 4_Axtf3 (juiJ^Jl ciJ^Lxal J-JL>. ^^Ifi. JlcLh _L3 iUII (-jUc-Hj^I 

OJUfe 4jLo^v jj& J-fc : jjj toil «4_uLie_ljl )> SjuLfl 111 (_>ij>!l cil^Llal (jr^ ' 1 

SlUj^II ^...^uJI ^LuiVI ju^ ^ ! Sj^JI ju^ (££1 jJ! j»jJ1 cj!^) cjL^UAJI 

MiU-fl iLaLu c_x-ucJ1 4jj ^ ^t— o dJljLa CjI JufcLA^ ^ixJ! £j>3 (j^a J£ ^yS 

1 3 jlr jiLaj ^ylJI udJj JuJ— ^ ,:JLj _ CjLjLJL-aMJ! 0 v« 4J_l dJLiA 

j| >Vl ^Li2 liUj .SI iUUa *11jLa 

1 jUj tSl^j^ I" jU ts> 4_jLcj 4a£.Lo,*i J >-VI dilj-tiosJl CjIj, o.Cl (.ii.a «L4oixII 
j\ t i^Tl 4_jLc.j 4_jLj] (5JJ^!i l*Jj._uiJ ^/ Jj) jt-lll (j^O JU-C £jj <:! n ill ^_>o 

JsL^ixl JoJaAj 4 f mi 4jLs jl ^111,0%. jLLo 4jlr L*c jVl LajJlC J-B 5^_jj>JII 
^[c <:j_tiaJI <:L2JI Jjia-ill 4jj_i^>JI g. Lj-g-x^il jL^ JlaJj . La>j j„ut ^ (jr 33 »LcJt-ll 

I 1" <a ) t4-jf) <>> »tl 3Lj^>JI JL%->3 J j fit "ill 4JLIU CjLjI<uu (jIaTco 1 rt>lj 

i^LojJI 4_uoUtJj tSjj ir>tll 3j^>- V 1 ^Li^j ijJL> jj^l^ ^1 4 4 j Ml j^ioj 

^l^t a ^aJ-ill I L j-o S t a ljJ_ii LjJ^^I JL3 LijI ^c_i_3ft_i-a : 1 n^LLa^oJ 

^jj " i n a JljL-A ^ jJI ^ o (^JJufc ^ 4-jJ)j^_oJI Cj L JLa -tJ I 

^ Lfcjj-cJ 4^wjJLI 3^2Jlj i4JL>- ^ 2^j-<m cjljUttl (j^Lj Jjo15jiJI jjb LUL43I 

Itll 4 — _4_Ij (J-juo^j La ^jLj ^Jj-^ 4j>*jJl1 i^cLaJI C jIjL>uLj nl 
l^j<:L(-uJ Jl^i 4 a 1 n^LaJl jnt 1 ^jl ^jj . 4_j ^uo (jr 3 L^jpj^o [,!< j J> <t 1 ^> "1 j V 

4 7t\M 4 fj\ Jj^jJ\ j^VI ^ UilSL«L til J^Lj 

4_jUwVI qj)^". l>i ^yUl 4T ( ,,iVl ^1 Ujj-dJ mi "ttl IjLAj S^^^ jjf J^_^ 
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ljufc (^.ic -* J ' " tliUL^ SLtlLc , i a llsLJU :J"i a 

tfjjfc (JL<J f.LL) ^>^-lj i^SfcjJl 

, \ <t ^ j til (jL nI s " ^Vl (jt j . ^ 

4 ( nig C-J^kj 4_lxoIII LjLc (j^-(-u.«a„>J I f.\Ju\ 
4_>L) ^ c.Sl p\ tit £jl in a CjL^-jv £. j — 



UpgJc^jjJI 



CjLcuJ t ^<jflj <ji U " f (ij JL3 l_Jl_>- Cjj mi ill 4. JLtf.^U ^jLoJIj 

4lu_jJ1j (jt ^jJj_uJI jjUrJI LLuaja i_>-a*J (jy^ J->Jl ^yl^. 4 \ i^t" i n a L^jI jJloj ^jpJI 
JLj J-ViH ^ t fiVy"!! i _ ;r jLu>J1 ^oUj^JIj t^LxjwVI jj! ^jLuj 4_j^_j_>JI Lj_B I jJl_>J \^ 
oJJt . . >(4_>s_>LaJl Jj_ua_AJI ^ 4 in > LjL-uu lIJJj j j r j-jJl^j) g^J-L! ^gUI 
V i __ r ILi ! j»^j_iJL) JLxLo VI <j| ^L" u_< ill ^1 4jj) ^ i ii j LjJSjJjj jJa CjI i>t^LuJl 
J_oi 'VlJs ^jJLlILlj i 1^ \\c (JjiLo 4_o_Li>. J-stJ JjjjIaJI Li! ^ iXj ^1 t.Ju L^J^L>- 
(jjlc 3j> ir^> " a a Cllo, j! mi "rll SjJoJiJ! aj-Jbj . j ti v ^ «i ir ^JL_Sj I 

JjJuLLaj r« i i'J ^LalaJl J-<> 4 in ^ J J Jj 1( j-uu>-jL>Jl (j-UuSl jJLl 
, j j J Mia (JJj-Iss ^jJj 0 <jt cILUjjj 4 1* i.o VI aJufc JlLa /jX. 4_)L>.] (JjjudjJI 

«Legend» SjjU <>1 0 , ,,| ^ jj| 4jLlj «Kitcher ^ ( in^ jt <^>l LajLic < ^ 

^ JujLIs uJSj^lcI bij >4 rM<v-».j| i^ruj LlLo 4^1 mil Cj^ i.rVi^.1 Cj1jL>oI qj* 4^ Lull 
j >Jaj ^ Llju^j ^ <U -vj mi (_flljJl£.VI ! Jl4> ^jl ^ /^p-flJ J-a (*£->I1 (ji^ U^!-^' '"^4^ 

^jJl jo-LiJI I — a ^ (jl ^-Lo jjt Mj ( i < I j i^JjJI ^ j n " T (jj^SLU! llLUj) 

CjIjL>j1 ^ ^ Jl3 4_£j. all I Ul L^-3j_C:1 ^^-Ul ^jJjJI ^j] S4_jJ| L)3}-±- '""J! 

,4j L-Sl^p^lVl ^Jl 1 ^^Ijl La IjlAj tttj. (jLu ^jO LsLu 4 <h,rae-i-ci <,<a 

jjij j > )) ^ r JlLc Lljv^J^ j -vJI ^lc ^Jjlj j-j_jJ ^jl : 4 l"i a VI ^j-^iX-i ^£LJI 

(jJI Lj J-<-^j ^IaJI Ijla ^ya /yi (3^->j Lcj v ^ i nj «Lyell JjJwj «Werner 

jLua ^j_tiajtJI jj U "i 1 1 ^cjjl3 ) J— v L*J cdJil LjjLfl jJj iOLujj "'v'iTI j 

^AscStl\ {jA £jjj-uh *]\ <jjJill CjLj-LljujI 4_jJI LILudj Lc (jJI LlljUsV ji i^>r 

LT ic ^>jl i "<r,l fCL.-fc.rtj Lo LuLal jLU * Evolutionary Synthesis igjjW*' II 
^ jUI JL*_a ^ cjjlv j»jLflHI I Jul JiLoj > j j < " j V fJLuJI ^jb (jjL-uJI jLSIlcVI 

(J-lLsI lm I ^j_o 4?_Ljlj jil_>. (j-'ij « ^^—jj )) ^1 (((jjuij) <i jIU h> j tr\ c, J_La 4_xj^£DI 

\ § C ryz Lr ^l» JI j j'v ii "ill ^ JjJaJll jj-Lilll j^. LiL-^Lt t 4.j^lrtJl LSj)-. i_all 

4-jjLpJl ji^ltJI ( h l"i.V ^ jJjLojO j»JLS3 Lb^H^" ' 4jlL<j| J5j_i_u ( j5w<m (j^ 1 ^ 
/^j^jIijlJI (jj-dJl CjLu_uuj t 4j Jl^-J; Lc LiiJj ^^lo a t4jj>j U"JI Lew ^xJ 1 4juDlitjj 




4 hUH cZjIjUJiVI J£ <jf U£ i lit^Li Uk_ jVI ^.i.^La ^ M * ^Lc Lr L^ 
• a j ■ ' j»^l«JI ^jja La^ j r ^ 1_lj>. jjj) j_JI ^jlJLUJI jjjjLljjI ^JLc Cj_^Li 

<j? t n j *S ^jJajlj t^j— JLjlj SjL_>.1 a 4_ljvjJ ^ _l-J 1 LjI i^i 7t\\ (JjLljI <jl ( _ ? jl-ui^jj 
t( JjLi>J| jj-ouaj ^ LvL>o dobjl JL3 4_*jLlUI djLj^JtsiJl 
CjL^laj ^LoLal 4_j , \ i^i <Tt Ll>I S (jr *JjtJl ^JlSHJLj JtajjJaJL 4_ujlj (^JJI La (jSHj 

i o j JjuaJalj jJiJl j.-j-<.a,ai (jJL^ jj^i $ jLjJLjJiil 4_Jl_iL^ L$jL*L)L_u jj^o jjjal 

^ I (jr ic^ i^clxii Yj5y^ ^>I^* -4 ^^JLl (j i U / j I jufc^ t4jfi_lLu3 CjLl^j Ld 4_^_lTlj 

4lSLju_4 (Jj_>. ^j^ILjj-^j ^^a-aLUll (ji ^Ltil ^jjLj o\*& <<JL->. 

. 1 o^l**- a (J_>o 4_j^3 4jJLj 4jj«laj ^LlZj (JjJj 
SjJjLoJI 5jLp-jJ1 (jjjt) ij^J <jl Jl>. L^j lLiLj^JajJI (^_i_>.| ^L>o ^Juu La \j-ju£j 

Sjjjl.^ Li^L_v St jij ^yc ((Schwann <j I j— » 4_j^_iaj : ^fi—a lIjVL>JI * t 

Blending 4 j n jtj-^JI 4_jIjjJ!^ t 4 j .„,.,. "<tl .-^ ^ cjjI^j 4^^^ SljJJI 

J_J_j 3 jul M.tl duL£ (jf jljlj JjVI cjLj;U( Tl djla o^j^ * Inheritance 

4j*-j r^U-'^ dLjj-^jj La Jj*_a ( _ 7 Itil eliL^JtaJjlj 

.4^llll 4jjjVlj Jukl^JiJI ^a 4^fil^La J^l ^"i-w cJljLaj iSjuJjJl 

jyil^Ui ^i^lj Pangenesis miTI ^ 4_jjj^j ^a « 

lo^.uTrt" ^jI ayll\ ^Divergence t_uulHI SjlcUJ LLlL) Sympatric Speciation 

ijl ^Jli. ^j-lo^j LjJju Laj 4 j m >Jl 4j| jjJl jcAc ^_jjLj LjLxJd . Lo^jLaL_tILojl 

CI) jLrv La L^Jua j-^JLj CjVL^ ^^JfcJ ^ ^n^tU Cuu Jl2 jl \ II L ^ r Ll ^LlJj 

(cjLLijjJI) cjLjjjJ.1 t Lu 4j_J ^jt* cA nlj^-Ji jLur ! ^A*\^ ^A^* ^jru Looi 
4_oJ$ >j ^cii ^.1 ... 4_j^ia_ij L_S_Jo^ «Nuclein ^-Lj-^j c> r.n 



4-jjj La'TI oL-jJjjJl (j-oJjU-U CjLj^Jkj t j_C (Jl oj (jf ^j-SwC-i 4 mi fr^'lillj 

^ (jJSUj c^ij «Typological Saltational Evolutionary Theory 3 Ja_*JJ! 

ojj'-* <jj&-> jijj ^ utDevries ^j-iuxij «Bateson <>* L^J^L>- 

cluL^ j^JI Gradual Populationary Evolution gjjt."U (J>jL*1_«J1 jjU'II 
LuL^j ^IV.'m <jl 1 U-^tl ^j-a 4j? j-a cjVL>JI tfjufc <?Lu.l*3 ^ jJI j i£juL-u 

Jii.Tn ii'i (jl ^1 t f Lt.ii m~a (jl i_c>JjJI (Jj t Lb JLj-uall 4_JjLs_a Jjl {j* 4j^iiu 

. 1 j«l*>^ LbjUv C * fa j oljLp^Vl 
t 1 a j *i 1 r <i a Lta_>. 5JljJu_>JI 4_jjjJI JjjjJfiaJI <j j£u (j! Ijui ^u-5c_jj V 

i3juju>. 4ii< 11I m£J>Jj — l>£^ jl ij^i-t-uo - *lf J 1 <J£ -Jjv I 4 ^ j n->JLa 

^>£Llj 4-1iIjJI JLcljJil] 1 n jU V « j j 1 1 < ill rl^tJ * Lr ai 

tj \ mi <*hH j J.J ->"JI t j^i JujJU ^LLaj Ll.^ 1 h U ♦ j ^jJI u m> MiTi (^IjU 

♦ 4_jL$j J fcu i « ^oLaJI 3j-x4jj-**3 
^1 3jjj*jJaJL Jj_oj V ^ fl**'^ JJ f.UJjJl ^L»".ftl J 1 1V1 ^^pJl 4 U.miWIj 

Mjlis. 4_Ju!La JL^»o «4-uj \ $%y> Jj fl-T JL_>.jj (JLsc-a J£ ^fl *^ • ^ <ilr rl 
Jl*9 m£jj*v] 4 U rV>? ^ cDl n<j *iVlj < Cj L 1 j j I T i_L!jJ_lII tLiij] ( r^jj <Cj1 Jj in* "II 
IjU^Jj i4_j_*3 ^ J_dJ m£ I JjJLs-iJ (j I <jj-> (j-o (jr LuD^/! (JL>J, I £jL>- (jrtJLaLtll J.j ii**t 

oVL^ ^ >JI ^1 ^L^>J ^1 Sj,.^ tStl J^LAXI ^1 jJ^I 

( _ T *3 4^a JL V.Jl mil ({^i_j_£j_LujjJ)) 4_)L) j £yi (Vyt_c ^jj /^c tfj j_r i»j_uu L_a ^1 

£j-lJ! ! 4.1 mi L n (jr ic- 1 (j mi 1 CJjL*jJI -\ J»J ^<U i 4j I j jj 1 tljj_5tJ 

LajjJ j c 4 mi <*n jjjal^J I (j^a ^>*T ^j-i Jl-5j J tht f (jr l£- J I 4 mi ^ > m^j, mi I 
<j' lj^ Qj <i o TtJ ^ ^ K tj *(3j1_S_3»J1 ^_yJ (JjLa j Jl_^ j^jJI iio tj J^uoj-jj 
. 4-uo! j jj 1 ^j_t^j^a 4 K„ui <i,U _L> J_>- jja^xU L-uLuj I ^ 1 1 La L^La I j i n.LV".,Lti j 

^ ^-jJl ^yJLc 3jjL>JLl cjVL>JLI ^ q^diiuMI ^ ^ijXiJI JjusIjJlII q j 1 o ^ j j 

^jjlaj ^jj^_3 La K j"« ^ j * 4 j alt! 1 ^-4)1 jJaJ I ^ j mi <i " ,Jju3 I j_jJ I I JL& 4_t 1 




^_j_ujj_IL) i O Ljj_tea_i] 1 jm_ullj LjL_l>- 1 ^Hj V ijr J*\jil\ ^J_SH]| jlj^vlj i4jjLdlil 

^1 ^jjJL ^a-LtJI ^jXi <L3j^cl La <J£j ^ a it] I j^LaJI ^JJ (j-- 0 ^ IjJulaj La 
^ lr 4 .^e-mlj ^ /.oLtJLl ^_L*Jl ^.u-t < 1 1 ^ U>» <a <" i j S i J.oJ^ ; f Jo La «LtJajLa^« 

^jk j VI ^.j i^>l ^cJLjtU ^LrOI Ll^a <jl L*^ ^oLa jJl^I jIjlLoI 
oVL>Jl ojufc (jf ^CltcTlj (j£Ja ^Genotype ^ n>JI iU<wtl ^ ^LajJI J-«x, 

^1 Li*3Ju til ^jUalJl ^ ti,Li< mmTI JljLo (J-Uj .CjUI m" , J Jij^o L?J * 
. ajll^a Sjuwl j 4_3L>J 4±uaill 4jljl-^Hl 2L.J jjdl olxJt p£LJ| 

(Ll^^Jj" jrn II) <-tL>Jl j*k. ^ c^tj J$t «Robert Hooke udjj* 

Cell 4 ilv 4 J< r,U t "1 r„l ("< j ^ ^ *UV ^ Lc LdJi <jL£j Micrographia jl>uu 

iLaLx^ 4_i^>Ul 4 ^ ,., » >Jlj 4jUI ^Jl^j ^^k. 3^,^> ^-JL 1 jh-t!! LaI^j V ^1 

oJj^ii_J))j «Malpighi c ya- j «Grew ^ [jjj^LJI jruj^_aJ,l 

5j!,.,.:JI j 4*11,1 ^1 jjLuLUl i^ljj r.lU udJj «<Loewenhoek 

^1 mi L-j-t-aj ^^jk j^j_^j-_lJ I ^i-jJ I (_j-LlJ MAY' j^Ljv W 1 * 3j " rttl 

.^UiaVI c^l^ U 1jjL> «4aiiJI> t jt VI .uflLJVl^ J£jJ1 4ij>WI 
«Abbe ^1)) ^-lua (jL^ 1^<> . 3^ j'C tl cjL^u jljJI icLLuo ^j-ut-t u o 

4 n n-te-j jJI lLsj-oII j^l.j'v'iH t_sLjul£l ij Mir ^-^LjJI ^jjJaJ! oLJ-j^ mi r 

JL>JLl 1 jlA ^ jUi ^jlZJ j^j^I <_r^ " - Oil Immersion ojJJL j^iJI 



(JjLxjja jua>j ^J^_Ul jJJj ^Ir jlcL-u < ^ A*\ * j ^ AY * (j-u La SjILaJI 
I_£jJL>- L^"n„Ln CjLjjLmSJI ^1 JLstluuulj t^j-saje-aJI C ^L_uj>- VI 3i Lu^] 

.(Organelles ol j i>> »llj ^jMjj,." j 11 j SljJLllj jIjl^JI) 4_JbtlJ 4 a I" VII 

tjlj <l>)>3 « Schleiden (j,\ j1mi»j ((Brown (jjlj^» J"' a irT< ^L-JI > ^j-^-^j 

4_ul_u oL^iL^jjiL-d iLLujj 4_ t tLkl1 jLjj-I^ ^Inl .nl j^j ((Schwann 

^1 ojgl (JaiaJL) J_t_> 1 \ $ qtnt a Jlj ^JJl CjLJ\^LHH ^j^aj ( __ r J 1 lZj J I t4 i>iaLg. 
L^L>JI j-aAi <"<l<j r i) 4 ) (.ij.ir- a CjLj^ i njj^Lca ^LjljL CjLjj, <^a.ill CjLS^-«I» ^^tuij 

«tj1^_jli))^ «<j., \ j.l mi)) <^JLj (j^Ic. CjIJj 4_jJL>JI 4_ujIjJ ^jLj ^-1 i In tVl (jl mjIc 
jj-uL«)> (jl t d.Mi-*t£ ft tillj (j^a JL-Jul Li ^jJj).j J I ^_jjLj ^.j 1 ~u 1_aJlI£. Jjjj 

LMJkJI 1 nj^j^ M <n a >LoLxi Haij^ mi'i jl3(^A1* _^ A * 1) «Meyen 

mi n'lVl JjjJo ^ L^LstU (^JJljlII JuljJUl S^JbUo 4. j <a Jse-<-u i4_LjLd]l 

4 .J <i c oIjjlj-a^j^SJI <iLLu j*j-S3 (jy^JI o 1 „■> i ^» 1 1 ) j»ji2t_>iJ1 ol „> j j i .f^LjJI 

j^uJl 4_i jCLal i^LcLc Y"\) LLi CjU C^LJI I JL4 ^>SLIj .(^j-uaJI JjU'tl 
. Lj^jJ^jjJI XJjLj L_3j_iiJI 4_^jJ ULSLa 4_4-<-ul (J^V 
CjIjL>oI CjJu^-lL 3^ "i ATI cdJj (jl jl ttf^ C J-ljvj ^jS^J ^oJ ((^j^jLa)) (jl ^jJil 
« (jj I ^-J r <a j^JL> (jCL>-L> 4* <>n Jlj ^^JLc 4_JL>JI ^i^. jLau^a 4_j_lLd 

(jlj iSljjJI tfU-cul 4oL>Jl < U ( r.J ^ I <i.ui-w ^ AT^ ^1^. ^ ^jLlI ^jJI 

iCjLliJI (<J LC J .Cii ) Cj IjJ-l-U ^.LLIIJ till j JLJCJJ i 1 ^ " J ^ ^ I ^yC J.UI J>^ JO (jL^ 

jLi! till jllj (3l jJJI j^cj 1 Mi'n Sjlj JL>JI LjM-^I (jl 4_i3 jj^'i Lj_3tJ <((jJuLi>)t 

^jJI J-j1 <<ifl (j_« (j^lj L^j| ^uij ^jJJI i«Cytoblast L>L_iJ'l I ^ "i j ^ < .m 

1 CiLiu 4 jUJI L;r i*J ^MiJI IjLA (jt ^xbljJl jhO^ 4 4-_j_UJI 4-jj_~, .-^ 

tOil Jul JljI i.i 11 ^1 n *iTI ^U-cll ( < t iiLl4 (jlj 3^ a t ^_jl. " 111 (jj^SLlIl 4-j^U M 
(jSJj .(^jI^JI J trx nil jiajl) u \\ nil Jj<-u. "Jl 5j< h \ tfjl^ M-mL l-^j^. 
4lJj_Lo L^-uB jLc] «(jJutLl()) ^M^J JUL* 4_lL_uj j mi J i _ 4jLsj - J^W "drV^ 0 " 

4_JLc-C 

■ 



L!>L>JI c_3}L^ (jXc) 1 <j m; J'^> <n 2Ut_Jol j 1 jJljv 4_uLuii1 L>UtJJ jl 4 3 j 3 
^1 JjlsdjJLj (jl _ 4_jj1j_j_jkJ1 t j^o JUJutJl <j^3e_3 Juu) _ ^ AV\ ^yjfc 

i4_ijLlJI LMjJI LfcLjMjx ciil'^l (jlj (oU^jj&U 5 < ntiTL I ^ . » 3 \ 4j> M,'Jt 

3jjJl_>JI (JjlII 0' ^L-^>1 uLa_3_3 dJ&J i<UjJuiI1 Lj>L>JI tjy ry> 3jljJl^kJ1 LM_>Jl 

.Intercellular Material 3jU ^ jt 

3jLo ^jjs 3 Jlj JL_>J I ^j_Lll 3 1 ., J*u_) ^j-C (((jlj-tlij -LjJLlIj « cLjjJiaj <jl 4JLj_3_>Jlj) 

. JLSU J*V ill "i! 4jjJ C -ilj-O ^P^*- jl _ 4J5-L>- _ (jrU ^1 (^j^Ljpj iritl) <J^I>i 

Spontaneous Generation ^IjJI QjSL" II 4jj^j I i\tf Jj *2Ll>.Vl cl fl If, 

J I ls _>^j jjjjSLj i jjl tCj_3 jJ I t^JLtj ct-^ ^ * 1 "lj V^_j_3 ^31" C<-Uq (j^l 

^Lc ^,-5 J^-l^J ^jUD^I t <\i^ in" a JM_C 4jJ) <>UT Jll ^-4 t jjs 3juJL>- 

^jry^ ,n'i J£ ^ 4_J_>- jl ^ulajf ^jJI «Remak tiJUjij» ^ ^ AOY 

Jul 1 gin rn 4ii.it! ^j^J . « jj I J-tij ^ J-Ajj)) ^jJj^ *Lj>.jJLI „> j"<tf "II 4_c^_>. 

L>L>JI :jj ^ Mill oj \ i t j LiL-^j «i_lIUjj)) oLvl" m miI «V ire how 

oLiV) 4jjJaj (_3J>J La c I 4_j_3_j_3^>J I (J-^Ij^aJ I JljJl>o i.nJI (j_u_|Jj 
«(_LILcjj)) jl j" Vl l^iailiifl (jl ^^Djj-aJLl ^jL^ ^Ij 




3jljJL_>JI <Uj la "( T I <j I f-$X\ . duj ^ >tl oLu-Hll j CjLjX,,uu j^SLJLl 4_c 1 f is> 

J£ L^JL^Id /yi «c> <h'i^» jJb 4_ J _*J3| jJI diLal "i <VI <j? ^-<ol jJI 

,4I1dUJI jKsVlj, oljUttl 

^| — ( ii fT it (^j__<_u_j — a! — mi git ^jl I J— j ^-judjI J — 3 ((tiJLoJjw (jl ^j^a ^_CjJl 
jtjj JL^t j> ( j-S> U3>^' 1 $\ frb>o JUS ila^Mll CflxJt q\ VI .^jMjytj,,.,!! 

^jl 4 nj n^tj c_3j^uu lLU jJ 4 ^joj («Hofmeister j" » ^ * <JL>JI ^ lr 
<i\jus ((Fleming ^ L<ifo» K o "n ^cJj — >.| (jjjilJ iSjjj — ^ -^J— 

a^^j (j^s (^j-Ul (J^» j^fl (nil tfjUui 

(jl ^^Li J-Jj ^ « Kolliker jiljj^)) 4_ojJa La 4j1jl-J1 c^jLSj t 4K m.U 
(j «kJI» JjJj «Gegenbour " ( T J > " Loj ^ai^ 4-t^xJI 

tr> <.y\ 4 jUr L ^_fl 1 a-AjJ-S (j! <^i-c 'Luajl 4 jI-n. (^jJJU 6b J 

t j> j i6> i_9^Lj>. ^u3^4 4j|jLjJl (JT £ JJo Ju9 (J7 a_t-L>. ^J^-J^ J-4-> (j-* LAj_1Io Loj 
Lg-aljj9 i4_uaj^_tfl 4 <i C VI j-A Lo Ld-jj jAJL (j-liilLfal I j> ^ c_jLuai-VL^ 
4^3 1 t (j i ) 4j! I *4_uia_LJI 4_J_>JL) ^j-a-j^JI j^^^Ij /jX. ^jLJI (jLt_ajVI (J^j 
oj i " .t j 1 £ ^ I^JI 1 Jufc < _ r -u3jl_« <s ^jl .1^, . 1 ^ -> ! J j aj\ ii] 

Lojw (^^jb (j^l 4aJaj^jJI (tjy l\ i j-*j->Jl L^Lcjcj <( 4J L-uj >j > 1 i^iVV! 

jl t miI ^ JlJ V ^jL^ iDj-jJ>.' s $\ jialJl 4,,^ j-1 jL-aluVI ( jn'x- "n ^jl J_u3 

LqIj t j-<j-pJi Lai «< v m tg» j 4 i^i a J>^Jifc.a J>^a-> .al rt" r VI) Preformation 

^1 ivLill 4_j_B 4-o^j V 1 ^ j < M " Sj^LaJI ^ 1)LA (,".^iV J-SJj . ^4 ^^Ja 

^yt-il "it! (jjj^lll 4^^!^ t ^l-»r a Jjt-lJ «Blumenbach ajL)) ^ Uju 
J< mi'iH t-j.iuTi^j 5) j a" a jjj* /ys (jljj ^jj^lJI <jL jil n"< r VI) Epigenesis 



LiJJj ^ic J_Jjl Jjlj tc-iL/^wVl 4_JU-*J 4.j 1 t_^ljj>JL> uil jJL^Vl LiUj 

^ylll Ory ?- < j"t l jL>o (3^>lo t>c j m i r ^LUl tjjJiJl ^LiJLuLl* 

^>JL^ T 4Jj a « 4J1 ^! <: ^jJI « Koelreuter Lblj->.I 

(j 4 J'a-U <ji <J^J-3 ^jLlu 4.S O \ <y\ 1 a ^^Ja (jj^-i-T 

i Cleavage ^ 1 <i " Tl * '^JJ> .'^ J ^— J J * L)J J 

JIo jlJs (^j^lJI 0 ^4t >,H < h r„ "< a) « Miesher j in j «» {j} ij » " mil 



p^i] jjlL tGLp^l U^jjI^j ^Lsjjlj Jj (^loojJI ^ ^ ij^H £jJj ^ jU r 
4 Jo f ^j-l^^j ^ ■ .i '^j i ) AV*1 ^Lx. ^ «Oskar Hertwig jl£Liu/f» 

t j^Jj>Jl ^3^0 cJU^ <j*oLlJl Zygote 4^e£}Ul ^LiJul ^ LAjilj L«j c-jLuaS-Vl 
L-SLuafj «^_xij^jb)> CjI JufcLui_A «H. Fol . Jl£l CjI J *" " CjMjj ciiJj JljuJ 

♦ Mitosis of Nucleus M jTq 

3jU.I (Jaj j-A <JjV! * L-aLqj flirt- -tbl-A ij* fl- n,i 1 J 4 Jl u_)Lua_>.l 

(^yil L_^jua->J»I ^-lC. ^jdOi-jjH j-fl^>« (j-* ((Loeb t— <Jji)) ^>SL«J LaJu£.j t(_^JL>-J i (jJ^J 

ji^J I aLoj (j-AjJI ^Liw jL^ 4_j| ^jic JjJ ((^^LLuaJI {^jJuaJI jiilSjJl)) 

.4jm->J1 jJLt J-aj ^ Cj-tLuai-VI 



iZjj tt- i tL jj^l* " „L*u.tl ^ £c_j_-L£iI ^ ^ _ll (jj^JaJl Cj Lj *h * i ,„<.u Ji^Ltjj 

lJijJ^j (j^j 4_i-saj^_Jlj ^j - ^t -p Jl ^1 £ La Jul 4JL2i5eJ La_4 (jH_2j (jjJLc A_^^^ILu_uJ 1 
>Us> JL-la I^jjJL^ 4. j nj^j 4_il*_*JI aJLfc 4j£ Lai ^^jj^iVl 4-i1l-->JI jl^JLl)) 

^ i 4_jJLo_jl1 L^_j_j?e_t-£D L^Lloj 1 n j 1 ft < , I U" t LaLc_i (jH.<^ aLx. 
^^JJkJI ^1 < ii 7i ,iVI (^sL>. £j-> Jjj^-La ; jx. (4_u1jlIuVI ^1 .Ju-d VI ) 4_j_<j^jj__>J I 
4_JJ Jjlojj (^jJI ..Vi'sVI jjfc ljufcj , .(^IjJL^Vb Julj 1 o j'^ < n>^a ^jJI) 

«Beneden > j n (jL3»j «Weismann jLoJj^)) ^jt <> j ^jJ^JLj <mTI /j_o 45 ^Lj 

.«Boveri 

(LfcjLiaj ,^-3 (jjJU-JU ^^IlII ^jj^lill 1 U-v. 1 rrtl i nf Lt£ $j5> nJl\Xi\ 

4 An,*TI tiilj Sjj^jl^ La ;*L£ju Jgi jL^^JJ! «Roux OJJjJ JLLo 

^Jj ajsl , „ m SI^JJI n V liU 'jJuTt a \\ p\ n ^VI 0 <i ,„i <^J1 3j n t.U 

^L ii 7) iVI ^jx. (j-CL^oLill (j^uj^JjJI ^jrCuliJl (^Ju>-| 1 }<a jj$ j..a.~i t <n (j-uLuaj 
< 4jVjL<_uj JjX. 4_3r j i^tl 4_iL>. VI j^j^Jo L;r lc 4_j<jJlj9 « jij)) JUaJ ^j— tl/LJLl 

4 jig r ^jl j t4_cujl ySt.A j-jl-C. (jl ^j^o J-i V 4jjjJJ1 3.>l_U (j! ^xJlulm\ 1 ^, t >r 

_ iaiJa cr cSLS1 V _ u n j^TI ill juJ ^j^lIs rtH ^1 , nWL^ 4-^Li 

.^j-Gj^iJI (jruljiil <Vu (j*^l) 4_tL^Vl SIjJlJI 3jU 

1^110 ^1 < rtin'^rJ j! _ L4JSI MM^I jLlLjJ VI tLr AJ V L^ULsj j! 3j-L-"( < 4^r_LA_u3 

4_oi-flj jJb 4_Jj Jx^JJ La (( JjJ» JL^jfcl iJliUI jj-uu-u (^yii-^ iJj^-V C^j _ 4_ajOj-2j>J1 

Jj_>J, 4jLufcl 4_l£Ll J > 4_3C_| TT.,„<^3 4_JjJaiJ Lojl_i_ul ^jL^ ^1 t "l^Ltl ^.Lca-njVI jj-fl 

(J^Ij-jo 4 j jtl L^LJkJI ^yl^. Cilj-A Ltiiill ^vAju ^ _ ^Ut?*^ Lj^jkLLi _ 4_UdjL»j 

^LcJol ^jx. LoLu 4jt j ■> C_)l JuisLii_d t j^a <(^JL_jJb» 4_jJ! J-usjj La ^jl i L^Jj^j 
Lo £uli\ j jUaj (JJ l£L J-Ajj>iJ Jl^ 4^u2J^iiI 4jj|jiJ! ojLU ^ij_5til 4jj^UI 3^UI 
U (Jf >-jJj*r j <o (jjjL-olJi CjI JutLtiill o jufc 4_i_^^Li^> ^j^ 8 ^*5-^j-II Lr^ - ) ^ * * j*Lc Juu 
.(^JLi^VI ^jJ^jV! CjI ntr> Cj^I^j ^yi ^JiLj «JJlLo» 4_J1 Jo^^j 

(JJLl«3 ^jX. ( i^i^T "y V SjZLaJl tiilj t _ ;r 3 ^jJjlII 4 A , „M a 4 i"^ La ^LjuLljo ^jl 
L<_uL<_ul ^JLu£lj V CjLjjJoj i j r c % La (J^3 o If j*J_Sj \ Q j ^ JJ-^I LI 



1 <j Mr C-u^wi ^Hl 3_lUU L_a^L" I I <j " -> ts\ ^ys J tUj V 4_^JLc 5 ^ j * — < 
Ojj^j ^t_Jl jLflU^ 0 yia_UJ «<jJLuj» cL)^3ej £JbLiiaJI ^j-tl^.) Cjl Jl&LmJJ 

Jj) fltl (JlLo i Lo a -'^ I J-A La I $\-r a Jjc_J Ct^j <3j1JL_>J1 3^jlj 

jl^I jjij ((Gold Schmidt cm o mi ^-Lo ^ jig 1 jut U ^Lulj^JI 3jU1 

4 jJL>J1 ^\ c (jy Z ^-Li jj-a ju a^UI ^ JUl Cr i^i C« ^"i II CjIM ^oV 1 



da^-pJI 4^LxxL j, jeTu jl i4_tl>J! ^LcuAjI iJuj Lq J-fT 3ljjJl oLj ^b e^a 

JjJlJI 4_jj^ 4-l_l^J1 4_stxblj 4 Ujlr ^L,.>l ^jJi ljLujkJL 4JU_>J,1 4-n_uajJl 
4jjLfc^ ^ 4_liU-d 4iSLtiII Cxjl£^ iuljLujd'l 3 J 6 L?* ^-U*". m.U ^L_uoVL 

^1 i m olxJt JJLC tjl OjLuLSwII (j-a A gj"^ J-I^jI Lj*>Uw ^>-oJta CxjjI LaJUu 

iJSj-oJI 3 t^a_ttl i. alt I (^jp t <i,.a ^jrl^ fr'j-^" 4.*<j «JI jJU-a_a < M" V I \ <i #a 

£>jJt> 1 Ia.t I D Jub ^-13"! 'X ^cjLuaj ^jj^Jj <_ <• <otl ^jv* 0^ 4jI JljJI (^'J 

^pJI tjrtjL^ij^iil 3jL1 ^yjvjJjjj Ml jj jJl 3j£i3 ^ jl j n\ lie j I— ^ 

3jLo (jl *J^>^i (3,' I- 4 - 4 (^^-^^ cr^" t ^ J La^_j_oj-cj^£LIl &JuS> \ g'ta 



1 <>>jl JUJU>JI l^g < <iLj LgZLdjlaj CLuoljLa t(^>»jJj-uJI L&j^J <_Lui£J1 

oL>JV1 (jjt dL^LiV! L$Ll VI t L^oU3 2l^JUU- oJL£ cj! h u~>t) tluj^ 

Cj Lc^_i_lj Jj^LI I 4_jjbU, I ^ J (j-* jj£VI j JluJI (^t_t5tt-uaJ! 

^jX. cJi_juSLII 3jl_j_>. <— >1 m r ^1 _a — 5e_H ljjLj a *^jJL>J! ^1 — <_u SjVI 

^^yC *5J>_l^j l— il ><r> 4Jb-3-TiJU ^-Aj < ^ ^ < n^aOfj^ J£LJ 4 1 ri "i > n 1, 1 ' ^ ~~ •"■•^ 

I Jufc iSljJJ! SjLa ^ JJ->o LoJLic Lj4> Jl_o3 <j? Juu 

L;r 2]| * Continuity Theory 3l 0 , „U 4JL^ k '1 ^\ h^j-ls^v <-flLtn*i<Vl 

4 " j i^i V ni ( i ^ ^ r .>j_o ,J$ < n "i *fcJ ^Jj f^^-Jl a (j-Vwol < <i 5M (J^ (j\J Us) 
DJuk (ji ^l) L^jLoI < « n'li CjJJljlj 1 ft $ <a 4_lj>J! 4 ,Ars1| Cj_«! 4 I n"i ( n\\ 

jlUj ^^>J Aj^iJI L>LkJI ^ j^Jiu 3 Vm.TI 

L^jI V] i«^_Lfljj-A» i4_lL>J I ^JLc jljj (_>-^ju j^ya i^>; 4-jj> ^a-'Jl 

4_j <s j i_u j ajj^J 1 4_jjJ,a_Lll » (j^L_*-uI Ct*_ujusf < . < < nLllI C^^JI (JjJjcj 

^Inference JV, Ti .i<V< js>^ Cr I^. 4 j < j ^ tixjL^ j k ; 1, 1 ^juk <jf j^tii 
^jJ (jLS" Jjbj ^jlc jL^ 4jL j^LlL^VI (jJJ 4 « aju La 1 ^ % 

4 j i >> j L«-wO 

a^jJujjty> 4-u»jLju3^ « ^ j-j^ i) ^jlI Su^SLa 4_Lal>. ^^Ja ^ LlIxL VI 

i VI ^^Tr . L^JLX 1 j rtU *(_a 4_c-j?e_(_uJ Cj I JlA Ltfu-<i ^^j-Lc 4 j i.t ,a ^ i * ^ 




<>>1l ^ n.lj Ju5 (jjjJl j j .m rt-j 1 1 ^j-xi £j_> ^Li > In ~r ) ^jj 1 <a,g **<■>■ I (jUft 

SI^jlH ^jj^ i u 4_bw^_>a tlj La ^jlu $a Jj^-J 1 4-jjlj,„»**< im\ Jj-^* <— iVjL>JLl 
(cj^J ^ ^j-L^.Lu **<.tl Sj^Ls JLjJ c j j_Sjj» £ru c_3^L_>JI Cj I oiit a 

^ lr; 4_jJ_>J! ^vl^. JL_5e_ja ^JUfl-lll j in! ^ * * ^Lc Jj-Lv. ^oj 

J_A <jj)% J 1 1 Qj-jSJI g-V ^-t*"n ^ULJJj jL>ol Jjl (ji-^ JLjSj i^jl < (Jl 4_JjUL-« 

JoLc? ^ jJI t(JJ Ji^p^Liyi j d^Jtl SjLcLulxj 4_tL~eU 42j>jJl 4uJl l_sL£u£I 

(j! ^Cj-Ji ^ylc J iL^jI^jj 4 jl VU 4 jJl c-iU jfi <iU 4 <>m rn mi 4 4^uljJ 
(jf VI iOljjIalLlI qjz JuJl^JI j) -x-\ 4j|,1 i\\ 4 In n *t C-uL£ 3 Juki .nil 

t<t-W III J II £• ^ " , 1 4 .-9- J ~ /_y^_J ^cJ 1 $ 1 r.l,--l d)LjJ-texiJl J-LOJ 

^jL^ ^j^jj-^ 1 LfkjjJu 3j—j_3e_^a 4Ja_i_u 1 j j " ~) Cd L£ uiILjB 

f^J cj-^! ^ ^ C^J)L£a t Jl_j£L3jM LqIj 4*tn Vitt Lcj L&j j <*n « 

.3JlJJl>- lL) I j-J-mjlAJ Jl CjLjjJoJ 

t4j^ j < n (C\\\ SjJLaU 4hj*^ u If L (ia-iLlbej (jJjJ! JjjtliJ 4jI ^ ill jLualuVlj 

. LoLc ^ i ii.»-%.J 4jLa JlLcj 3joL_u Cu>t£ 

3 j) In ->JL^ 1 4 t j >t Lri \ 1 1 < <i ^ ^ IjjJa^a LsJlSj ^kjse-i ^1«J! ^jLj LjjjJjI jJ 

Jl) 1 (^jJUJI 4fl in 1*^ jjpiuJU Lolj^j (jja Jjt_<fuJ 5 j j i £ 4_>. j J 

I — o $ f a J_^ ^ i - j " (Jh ** < « I I J^ J (J ^ -I (. UjJwO 

« 4.,j 1 1 1 Cj IjjiiJ I » 4j^Jaj _ ) : 1 — <i_A L_ Ijj. 1 L-jLfcj i 4 — L>. 4_jjJaj 




UpgJ^uJI 

4_jjj» j ft < \ ^»Lc jj) miUI *_jLl^ L^jjl^vI (jr l!L^ ^»j_LtJI 

gjj U 1 1 1 \ nj .The Structure of Scientific Revolutions «4— j-^ltJI oljjJJI 

J a] CjIjjj J^-i- ^_y* ^ AdJu ^JjlII <jL-3 i^jJjVI 4..*„,ttMI (jr S9 £jt Ll^'^I 

4_j_«jJLc 3j^j J^ ^LljI (_-r^^ . m^jLjJI (j^-niaJI JoL-JttJj! £ya 4JLjjJo CjIj_1_3 1 4 m > 
SjJla 4 ay a La ^^jiii cjgj Ljo ^Lcjm-u * L0L4J Jo JUw t-xjfcjua JluLIJLj ur Ia_rt_i 

«<jj-^» J" « " "(I <_ il "i< 11 <jJjVl 4 11UII L - r JSa t 4 jlj mJjJI JUJ- >JI 

jL^3 t 4 n\l ^-a ^L-SjjJo jj; mi f ^ J^j V Lu «Paradigm t-ubjJtU ^ 1U<^ a 

4_fl3»^? d ■» 1 

£>^J Cr^l (( U5^ n ol rt <H JL^I 4_iJl 4_u I JL>*Lo I JlA 

cZj I ^ 1 ^ * "1 T I j ^_j_oJ dj 1 > ^ " *\ 1 ^j- 4 4_a^I^Jua » : ^-Ha-ueai, 1 1 ' j' ■ * ^ * 4j 1 
~ 3^*11 1 Jufc J .5 Ju JLr*. djj. t\ t Jj^3t_^a £yi j-J-^l L^-L-tTu m£I : « 4_j^j<a^J I 

-a-l U i^t,i ^-yi ^ j r 0 t<(C.<_Te_Jl Jl_jJL_o3)) ^tU a (j^J 4-Lu JjL-^-TJI 

*<JJL>^J 4-a.L^M^ L^JLojCLljoI 

(j? j^jJlXl j j r /ya (jLfi t 4_jJ j j^iJ (_tjlj^>- JJutjJ IjJaJJ -J-^l L^Jj ^JLjjIj 

I jl La j ) t (SjJu^-jO CjVL>^ j U (II (jjj £yi 1 ^ "1 mi ^Lba £ya 3j_jLfl m} "1 
JJlc JxbtZLi Ci * °i ljufc I /j-a a ^1 4jL<m_4_»j (J-^JJ 1^(11 j- j -jju 

. ( _ ;r lAj ^^^3 J I j-t-oJl 1 Jufc ^LoL>- 4_jjv jJ^jjJI Ljl till /j->a 



3j^Lt_A 1-L'iSiL.q.j ^jljij I ^ CjLjJJI (, rtj < i^>"t ^-IjC. ^_Jjl3 ^-ljlj Jj^a 

j r ^yJI j mi r ^j-ojl Mill n\\ ^ Herbalists mi til j <^ r ^ya) 
^j_>q 1 <j j j u ^ " H (jL^ (ti*jjL_>JI < njiir-t"!! ^Lc Jul j aLinnaeus ^j_jJLjJ» 

JSU 3 j j oil L_tl ^<r>TI 4 jr a ^l^j^l JJLC pLij ^CLj ^j^iw I ^1 4£.j-qjc_o 

^j_l j Lml 1 1 ^ j * nJ I » ^i_j_u 1 4 ^ ^ (^LLa_i ^ 1 ^ c^-^ ^ 1 ^ ^ * f ^ ^ ^ J— t 

(-JljjjCJJ 4_S_5^Jo Jij^a 4j| jut_s 1 <r . n mJ jJI ^(Downward Classification 
^ ^ - |jl3. cJil^_it_j jo Jwv £_$JLa 4Lt^a J^l ^LjULj Jdentification 



^-cbj t «Upward classification ^ rl <^ "ill « "ill» 

J 1 < *- L ' <| l -^-^ ^JJj a > Class SLojUaJl ^ <^,,." 4^j-«^3 Lj _a SLjUlUI 

, ^^1 3j-cJJ JJL>J1 jj-A 

aAdanson (jjoij|jjl» ^ plA^) «Magno1 Jj_4jL_<j» ^>Lj^ 'lA^ m. «H 0 n «i 
jijj O -4 (L^^J ^ AVI) j mi r ^j-sLilJI tlv* j-^-^' Cy* ^ J ^ jC - 

* V- y (- 

J J — =tJ ^JL_cL-ua_lII ( i-rj '<<<-> "ill u n *°> idij—rcj ^jj I jut. /_>SL5 a ^jur> "11 ^jJc 
4^j"i miU illl (1 mil ^j-O JiJUl ^Luuf (jr l£- ^1 >j^l 1 (j^i 11 ^y-g.TuJ ,^111 A^-jyt^-yX 1 

t cdj "llu a < rt.l< ii I l j r A dijJu>iJ Ju9 Lt-^o^v 0 1 Li J— » "<-<-"- a jj-ujIs t L^JLu 

' hji'i ts> *ill 4 oj^-Ls 4 us J . -u G ^jja j "i ^\ J* ^" « ^jj j 1 ^ » 4jjmo_L2 ijlilj 

ur fl ^jLjJLjJl^ tjl "1 i njjL_a ("mh r«l ( ^ *\ 0 * c_>\ n r I ^j^) 4_jLa J_juj a 

Numerical ^>U1 j| j *3 « ^ ^JjVl f L^Jl . 111 

c.in j rtlj A ^Cledistics .-m ♦ m. "II 4__^jj^<i ^ 4__jJjLU v ^Phenetics 

4_Jl£ La L^LajJLa Sj^uJJLI L JL<U1 , ^I ^j-A JU J_tJ1 till ju or j^jI 

^LjjJlLI e'jJt t L3 1^ Ikrt "»o jJLla i > *\o * ^Lc ^ «Hennig gtJLA» 

Lo ^ */ -a JoLlILvl c-j-Lv ^1 LjJl>- L^jljo 4_^jL^ < " M k ^jJI t^^l <i_txijjJLl 

, 1 ,U" cjVLtc^j L^bljutl^ L^L^-Lcj 

.Microtaxonomy ^j^jlII (^jM^II ^ ed l^-u^u Macro taxonomy ^^j^^Li^^La (*) 

. AJujju Jutj ^ajii iOlJ \ 4ajusj ^jjjCJ LuiL-uI » hi i<^/j\\ 4j^_aLIaJI oLLl<3JI JJf Jjjo -ti^Ti" j f **^ 



Up^J&uJI 



(j-jj 4_j_aljJL->Jlj j i U 3j»-^-^ CtjL^ j.ii'u.c. (jj_SJ I (JjAit-j 

j *aL>-VI ^ j-jJsj jjlc ' ^ ■ ^3 1 <i £ id) j jl^>o jus ^JLjlJ! c.lj^>-( j ^ 

^— i L "*\ 11 J>jj 1 a £_<s L>. ^Jl 1 j 3jljJl^>J1 CjLj^iaJJl alxJt Cu_£LjL_*j 

(J-*-^ 0-° <Jj' 0^ ^ t V I ^jri-C 3Lj_>Jl SLcojj ^1 ^tl (Jjo^ (j-j. \ 7i[ I 

Ccjl^ «Buffon ^h^^ j-^ t — 1 lV< 1 1 ,>juk ^j^l^oI i _ y 5s 4,1 <i c. 1 j <Jj-»-* 

jJi^ Jj-rv l£]|jljT IjljLl^ ^jL^ ^jJI ^jj-dVl ( % .AjJLl ^jLju DjLSj&f ^Ut a 

ojj_jjuj» J£ 1 Lsr^^ U" \ \ jLSLiaVl <Juo <"frt "f ^JJl 

Jj I ^ l ^SljJl j . (j ji>^ « La V »j <( Herder j »j « ^LaLo^Ij »j « Diderot 

4 i ~j " Lj!j l!oL£ i^— J <vl^ Sj^j 4_jl JU Jj^SLj L_gJ^Jj * ^ A * * 

«Geoffroy ^JLh-^J? J >» Jl-"i..at (LuuLs <jj J_» t 4liUa cj1j_j_jJu «<_djL^aV» 
<r> Vj 4_t .a ^.Lj jLajl ^^Lc 1 j_j jSLi ^cJ ((Chambers jj i-^l <Vn>j 

(Jjv |JljJl>. Lj-A j_4 ^>Jl2j ^aJ «*jJjLaV» ^jLj ^jl t%" f i LlA • ^ '^« t * 

«Q^)> CjLojuoIjJL ^1 Lra-a j^iA l£11I> ^-oj t Lt-LC->- 4_l<vU \\ CjljjjJi ^ibl 4jLj 

(J-»l>o JjLjbj (jLfl tiiljjj ^^-tuLllI J irf-nifl 4_lq.^I jJi^Vl ^^jfc jm 

jjjWl Tl S^Slfl CcL>- 1 L^jl ^jVl * <j > J tj^* hJSjJ Mi-d 




Jje_a 4_lL>jj (3Llj>J1 Jj-oI 3ju>.j £_>o A " j (^jJl) £;j> a."(-U jJ t **iM Jj^J 
*Lplj^ UJJJJ^**' ^ "j L)L-^ (^'J-II ' p J ^ **' « JLai. jjUl" tl ^jj^qj 

t _ y H_3t_j ^jj-A liJjJLui U (J-uaVi C < -xt-l.i^d I L« <jLc^_<_u I jSLftj 

J ' ^ ^ Qj "i till ^jl (^yi^- **«OJ^ (J^* JjJI^ t rrj 'iir^t CjVI -a- a 

file.)) 3j-^-fl OJU (jlj _ ()A0\) £-l>iVl J-^>l jj <jk u " ^ ( WtA) 

(jlaLijO (jrJj L-Aj^uqjij ^^j^l j 4— £. 3 — in **< ^1 1 ^mj (j-^J '^fJJ— 

d — j_c 1 .1 mVIj 4_J$_udV1 : Cr A l*J1 JuT SjuLoj C^L_£ ^gjl j a 4 . .1 

cjLuLljljjI 2bl ju Lr l^ ^ AC\ j^o) LoLc .j^jLcj ^i^l L^j l^I^LcVI 

^LlJLjj _ 4_ujj I jj 1 SjjjJJ 4 j njn -hJI 4_j| JlJI Ur ^j LlA ^j-^J 

^c_jjl3j je-TuVI ^j^Lcl ^-JjLj L4— l3 (J^j L , a 1 1 4_jl-i_xL» 

3j^tj « 4_LxjJLi 3jjj» 3jM_s (Jjfc : JIjL4_uj ^-jud^jo _ (J^aLtiill 
oLcoLalul)) a$ mi LusjI 3jJlA1I ojufc jjl ^1 jJI S(((^jLc ^Ll » 3jJl3 La>ji iV I 
Blending 4 j «i jTj^JI 43ljjJI S^SLa ^j^j : tijjj ^-jLL> dsl j «4 j o lr 
4 i i a XU ^jLo-L^ail <l>jl S^SLa * j " ...1 j ( \ AM - J jlLj) Inheritance 
LT rwjJj j 1 Tl ^Ll^^I 3 ^£-3 3L_jij : 4_L=wV cjL^j! ^^.3 ^<u ( ^ AAV _ ^jL^jplj) 
(_al .n *<i j (t_jLi£UI ljufc lJlJJ^jj « Jordan u^JJ-^J «Pulton j^^j)*) £>*U 




Lpc^J^jjJI 



4_aJuj^>Jl 4_j_L(jl j (^'ij _>J 1 ^_jJLl!l t— 1 1 .> ml -j-A Lfcj j r 4_u1jjJ1 *j AUtl 
Lq^a dJJli ^-j C s t Cj J 5-1 1 a I CjLlj_>J1 cLu 4J_J ^jjl 4_jjj_Lll ^ppLc-^M-I 

» 4 j gl til Sj^oJI tjL^jl L^_j-3 j_fll^jJ (J^J-a Jl i^jJi-J lSJ-^' ^ J > J-^irh 1 
jijtnTtll ^ < Ti Lj^_Sjj *« t jJuiLcu))j L^_»-u3j <jr^ 4_jL>J1 ^>^-* 1 1 ^ " \l a I 

(( 4_jjJ^j>J 1 jJ j j .i U )) ^i^, (j_u^_cu &3j-^> (jr^i LhL> L " UJ-^ Lr^ 9 Qr ftlt 11 

(j^.-* <i" 4jV 4_jj5j 5 i >jJj.j .ill ujljjlalll j-i^l Molecular Biology 

<jLfl ciJJj) jjia tCjljj.Mi Ulj Cj Lt-uaitulJ I j 3_iLU ijr a 4_t^c-lc. Cj 1 JJt." 

(_ 7 Itll <LjJLa_j oLLj_>J1 ^JLl) Cjr j?tjj JU jl JJLfll t^j-cjj (j^-J fcJ 4j^SLaJl «Ljj>.LlJ1 <jja 
t 4jl£L* Jljt-J <j| ^ JuJ_>J1 jCo-u ^cJ ^jJI j t )\0X J_jj9 1 ^ jlr <jL£ 

CjLujSjJIj J-JLrtjJI 4.9 _} Ci-ltw rj_a JL>JLl 1 JJL ijT ^ LajLflJ ^>£Lc-lB ^LjJLij 

4£j->.)) L^jLi 4j_xj^>J1 Lo^jJ^j_J1 t J? tsyj O^-^J tj^>»I ^ laJtluj . . . (iL*J*_J 1 JjjJ^j 

i^jLjj . I-l^jJj.jiII JL^a ^ j jjU'iU Jj12 j-jii 4jI 1 JJL>-J 4-jJLL»Jl <— iL^l^ ill 
Laj ((<Li.alt.ll 3jjjiJl» (jo L-a-_t>> 1 j 1 J_>- ^<>>j ^- ^ ill 1 JJb (jl c Ju ^II 

iU^aEjjjLtJl CjIj.j t"ll jj-fl 3 1 ( nl . (i j_A L<uj I Q<3 'j; La JSl^ t((^^L»Jl ^> U 1 1 ») j?l t\ t u\ 

JL9j t^jJuuD olj^J tjr A ^^ylLll 4_lo1*J| CjLJaLxlj'^l ( j-a IjjLC CjJl^Iu Jl^ 

cr^! J^^^"^^ O-* 1 L^-^i^ ^ JUJ^>- ^^>4J ^u-i-^j (j] L*jI^ Ji^^U.1 ^jja^ 

_ 4_jjLi_o 4-cjJlSJI <LjJLa-Lll cLoj Cjr j& <L^jjlJ1j i^jJLdJl ^jj_ajJJ <Lj^ail cLvljVl 
J.,^ r.^ij ^l^JI jjl (Jj t<(3jLjJL_>Jl <LjjI^lll» 4 _i_ q. < fi_> La _ ( % r > ^ ^jjl 1_lJ"w 
(jii^l 1— ajJtr : MjLa-3 ... JlILoj Jl^ 3 j " n T 3 L*_o ^liLaj 4_ijjl j| 4i^jj £Lo-1j>-Li 



4 j <jLaV» J1 l , 4j}Lj - 4 5 ~w>U1 Q^jl « "ill ^ lj-£.'V1 jlj 1 at 

(((Orthogenesis j^tVitl 4_i]|jCLcl))jf a^^j^SiJI ((Lamarckism 
^ VI L^1jjv>Li^> c_caI jJLI tfjuk jlIoj . « Saltationism 4jjjU">I1 cjI^^LoJUj 

(Jjj-Io (j-c jjIxlII iIjI J— >.] 4_uL£Lal Juju i t j_jj_ti_«Jl <jj — aJl CjLjjLljujI 

.«EvoIutionery Synthesis *lac.\ n^> cjIj^L)) 

tjr 3 _ 4_lL>JI ^Jl£, 5jm2-Io 4_jjJu>-l L-4_4 ^eU2.jJI L;r ic _ ^JjjiJl 

( ^x5 ^Jln YiVl SjJia tjr 3 4_> c-L: CjJL>o (^yin 5j)-5TI 4_>-jj) ^Jl 4_i..<uU J I ^uubLiJU 

t J— ^1 (Jl 3C 4 /yj SjL^vljJI 4_4_a1jlJI AjJ tS < 1 1 4_JJJJ 4__>-J_} t rtl"j 

CaiiJo-l ju5 L^jf ^xbl^JI t ju^. JLlo Tactonic Theory 4_uoj£ijl ^j^Jaill ^ 

i 4jj_pJ I Ll3 IjJL>J I J L_?e_i3 ( M"-a- & j-*^ tjSU 3 t Lj_>. ^_j_>J I ^JLc (jr a 
qIsjVI ^in CjjJLc.1 j^jJI CjIj jL.t"U 4_j_jjjSjJI tlaj1j_>Jl ^j! edJj ^1 r ULJ^ 
(jr aljJL>JI ^-jj^lll ijr 3 j. tl I JU I jj-u V t4_aul_llJLl 4_t^x^Jj_u>JI jjp <^> i II (jr 3 
L-Jlj "i 4 rtUla ^ >" , <i in " <l j_^Ljv.V1 4j£. ^uLj I .o < t jj_ikJJ 

3iaTti..j a 3jU^ LJl > l^ui JL-a^il Jjl^) Australonesia ((ZLuu-u^juVI 

4-jJi IS 1 1 1 j T,f C-U_j3l JL^ 3j^>.LjII 4_J_^ ^J^_LJ>Jl Jl)^_rt_jJI (jl ^Jj t( 1 Llll .LlJ Jul 

jj jtA JaJ^ (jL Mill IjiA jj^LxVI c Lii^- 4_jJ| ,J_u3 La ^.jniiT) SyL 4_ij ^Tl^lI I 
. ^^jLxikJI 7c_jjLlJl (JjjfcLsc^a (JT ic f-jjiiaJl f-LSJV L^U^M-*-^ ^>-4 jJl^J Lo^a t 4j>j. IS I T I 

mi m ^ jl^ Paredigm jujl^ < , ^j^a >-^VI ^iVl <j\ ^^Li 

j^UsljVl ^ ^ IxiAl ljLjte-i_il OiJj Jl^ JuJflj tLr X-UJI tlLJ»L_JI ^j^K 

^^Islj «<jjjjl.}» o^-^l Jl - j s ) ) t>* Phyi°§ en y ^ j ^ jnn "Tt 

I j i in *) jJ^I 4 ii j » tn CJjX£ jVul_4 ^ «alr jL?e_« 4 n ^ t, I oLal mi "i'CVI 



^1 mi tf'iL) 3jljju>JI L>L>JI 3L-ju m, "*?l ^ J ^ I jla 4-jIju ^ aLj>£> 

7 

i4_jj JuJLl AjIjjJIj 4_ojj1 jJI jjJaliJi £ _ ? Ibj-^j ^x-jlLsj j31 4-JjLilc-i tiDj '^>"nj 

J^j-uLa-j tL»jL3tJ till j ^jji a <tl cr^-J ^>^-^ 1 ^ j j <jJj-JuiJU J-usVl 

4_^^_>- " 4jLj lt JL>- cJljudjj (jl Lc 4j1jjJI i _ 3 Js JuJ_>Jl ^jJJLl c-tAJdl 

Jj.^uij \jJt JxJj ^JL o^i ^ V0 A*- « ^ L° 

. jjIaaJlj ( fij^'U ^ <a-Lt!l LLo^AjO jjIaJ Juu (m^JuLoaJI <JL>J.I 
(j-u5L«j _ 3j>£-Js1 AjLjLJL^ 1 $ inj—xli V^S J^Vl uXc- - 4Jij^Jaj * Lj_>.^J j_u V 

m^I Jre_^a Jjtj V 4_jL ^jl D «platonic eidos ^Ljj^io^LaVI ^ aj_j>J1)> 

jjlalJI j Kfl "11 JLje^j V ^j) ^ n 1 1 I Jul) jUol < JaJUv ^-4j^>- 

.Normal Science ^jUJI ^cJLaJIj LjfcU^t Lo t 4JL^ 




D. Evolutionary j^IjjijI jJt ^jj-Lalll 4 t «» 3 4 Mr 

^i^jJLI IjlA (jLa ( * ) <( jLbi^^j^)) 4_3tx^l U LiAsj iEpistemology 

<Jj— £ 1 — « ^yJJ j — k \ "i<n ^.J, aJt J_c.j-^o iJT ja — <_ula t_JaJLul ^Jal^aJI 

- ^ ^ 

«^La)) jJ^i ^<u *(On Liberty : <jj-iaJtl 4jj^>JI £yt 4_iLl£ dU-^Lstjj) 4-oLc 
LI t^irtU 4 ,,n-uJ ,1L ^ <„uL>» I (jl *Lj_a JlSJj La «^LajJLlj>) <>juu (j^j 

^ ^AA ^Lt (jj&J . t-jLeJjVI^ jjjuJI : L^Aj 4j^u2JlJ1 CjLjLSLII j^iaj 1 o^jtj 

4_£jjlx (^-5 LbJj^-uaJ <jJ*>J 4j qUTI J^LjJU (J^»J LjI liS rttl ^t_luj^j (j,-^- SjjL^j 
3 j.j < fi.U (jja JllLc-i J^^JI Ijufc 4jc-u3 CjLjI ^Lo- U ^yaj ..»«^Ll3V1 (j-u^LllII 

-7 

c_kLjt3 4_oj^Lij cjjLstj j_«J. I ^ j jA " 1 1 ^jLa < ^^.^^X I u. ^ 
3-a Ujjj m>,TI (>jLuJI ^ JL>JI U-^ 4-ajl juJj l> u-lI 4 n 1" ->JH 

L*j £>j\j!^\ JiLa ,4j o fr^l 4.1 M> d^Loj ^ j i,r>^o 4_jjjj1jJl 4jjJaJJ1 4jl_>. 



Ci.ni-tJ 4_jJ9j-jlL1 CjIj-jJlILJI jjl LaLcJ 1 **■ } ^ i < .n 1 4_j| i j r a ^_CjJI ^^lcj 

La iii^^La m« li-^jiil oLjjiiUl ^JL^>U tLa_JI 

: £ _^Jj La ^-jlul<-uJ (j! 1 t (j-cidu Lx^aj 
* Lj->> jJ^a-lI I ^_Jj Lj < jr B ii i <^> ^Sj-^- i^j—i^ CJ 1 jj-J JL>- _ \ 

i4_j_>J I j j r ^ lr _ a Juju La-L£ j ■ ^" ^ > jjj^Li-u CjIjJI^ J>^>-j_9 * d ^ ^ \i " 1 1 

(JLae^a (jr 3 j-ulTJI^ '.(j^ (^"-^ CjIj^jJI ^jjja_) ^j- 10 4_ijv ^Jj_uJl CjLj^ In ( Tl 

CjLjj), In III v Jj*_a i jJ^j_±j I LI <^<rTI tj" < <i\ tjr 3 L>-L>o Li^jji^i 



TpdfiJI p Vol j 



II UUmJI ^ *U» XI yftAj nil 

AJ! 3 j^UI iJI 1 ^ ^ j^lUl o- 4 ^ >J' 1 1 <j r } 

L_*£j t4_^jL>-j ^p-IaII n -kJ I (Jj^lj ^j-Lltx* C-c^alj 4__>ojl ^^^-^ l-JJl "u 
( J^_j_nJLi ^ t j j UTI t— jI V "i iVl «<ju/VIj _ (>JJjl-S» ^jjJiaj daj>o : Lblj 

J^j LaLc A • Juu ^1) \ At * ^Ll ^ VI *L*i*Jl ^fcita ^jJ 

St, 

Cj1jL3.I1 r-j^-j^ ^dj-^ -1 U^-^jL*^ rt^-j_aj-Lj>J I ,J1 j L° (-iJJj^J j(LAj)jj^1*> 

3^ jl^j V 4jL) t>u^Lj^o * )^ > Y ^Lc «Wagener 1 $ \\c I <jf jlU 



1 g "Ac I <j! j-L<a (j>-^ ^-t-A) Ji ^Ijj^U ^^JL_«JI t ^ r I < ^ " H 4_j^ 

. ^ i"ir, ^_i_uLlII tj^-SJI CjLlJLjjljjI j^yS " 0d Jj ' " 

ci^V 3jujl^>JI jlfLiaSM ^ JjJ2 jjl^c dJLlA dUii ^ 0 m^.^TI 
^jOJL^JI (_ a^L"i -^Vl c->1_l ( i\\ $ iL^j^Lcl jj_j*-<u ^■L^JJI < " < 7t a ^- a t Jhj j jill 

^jllLoj i4 4 . ^t" r. , ,.l 3jLc j j ^" j^yjJ I 4JjVl CjLjj In iti 

^1 Jul ^IjjSLI (j^l j—. ,t_ -vJ 1 ^_>3j) "(J I ^y-wjlj J^lj^a l_3>L_j_JwI OJLJj 

j^iauJI 3^3 (jLll^l ^Jl JjVl Jj^JJL) Lj>l "r ^Vl ljufcj f 1 ^ r 

. jJ^_j_>J' I Jjt^uJI ^ oIjjpc-AJI 3jA^ L^?j ^ i saltations cjIj^ 

( L ^-Lil **( i n$ t jJj_>. J ^JijJlJI) (JJ*J— il— j£JI IjLA t_kJJ_a ^^jvl \ ill a 



lit 



^-JjjuaVlj 4_uLiJI i) n i" t q^_uLjSLJ1 L^j ur lJI j-uIlLJII (jJL>Jl 

jj_lLsJ| ^1 j_» I <_>-aJU ^L_>o JjU" dlli (_]!<_ < 4 a h V a j-laj '"'^ j ijr* 

. 4-LL.u-LLr> 1 (■•,tL) ^ I *uiuJl cLjUcj jl ^-a-q-tTuiLi 

4_all_kil cjLL^V! ojJjS (^1 pluralism » " \\ $j*> jjI^JI <-<j j 

J^l^L jf t J-jl Mlil t ^Ij^jl jLjjjVI J-PJ jJI ^JSLUIS 4 MM J^l^ ^Jl 

j! chromosomal Reorganization CjUj-^j^jjiLlI ^jU<" 3-sLct£ <Uj>. jjry; t , „ 
^jjM Isolation Mechanisms JJhJI oLJT ^ <_i}Li^VL£ 4_uljj J-«l>c- 

- g ' 

Lr i^ v \Sexual Dimorphism p^jl mlUJI ^ n M.tl ^ ^1 < "itl cjjjl^ 

4_j jJLa_lJ I <>_-<->• 1 <^> d J ^~ '"'^ sJI j ( (_JlLo I I 4_j_c j_j j 

' ' ft 
/ Cj JLj_i 

T T 

(j. "ilj ^LjSJ iw^j ii *l>-» 4_ij^_ftJI jjL*iJI L^JLil S a jjjj sex 4_*K ^>-jJill ^yuiiL^J ( * ) 

,genUS u auts\~M tjr A\*i\ ^^ill 




31) 4_^L)LJl /\ 4iUL) cis jjLi (^lil SU^ll wltJl JU^I ^ I 

^ ^ijJI (jt JLiH ^1 J£LAIL 4— <uUa « Dubois-Reymond Ju>*jj 

^j^a LoLc j-ljj-C 4 i„.i,„o— Julj (—aJjJLl ,jSJ a 4 L$J ^ j m _lLas_jj ^j^a ^£Lx-To 
£--U5-j>J jLaej) J-*^ ^d«Ji W^^^*" ^>->-T ^1 (J\ 

$Jb ^jiii ( ^ < j r n cdLtA J i LlKI .mi d Jjfc- ^Ir ^1 til dtljJL^ 4_jJjJ_^Jl < i > 111 Jjl 

2USLiXI J^J d_Aj}U1 mj 1 ^ 1 cjLS^ ^LaijV yJUl ^jJI ^ t 

4— til Jl 3J> 4 >VI J <i f 4_jj_*_uo ^yS tiJLjJI ^JLI ( t i j Mill j 

1 ^"1^, t r ^5 4 L^l>- jI^II 4Km,iILj 4 1 ^ "i U ciuUi^JLi 4_^LaJIj t j »,"Ji 

jj j 1 j 1 1 J)J-flJ Lr-^^ ^LfM-^e-j j^Lojdl 4 "1 o ^1 ^J^^JLl ^ j m t ! 1 jl_^>JI 

4jjjLx-aJLj3 n\\ (j^- 4 j »"i i,m a j jK <\ "< T I 4 j 1 <a.r ^uL^o ^Jjt-^tJ Lq_4 4 1 JJLX. 
I Ju4> Jioa j t j j <i Ti 11 ^ 4_)jt L^JiSJj c4j 4_l^^Uw| Cr ( ujT ciJLafc 

j^s 4_l^ Uj (cjIjj^II jW^) genome ^ j.M.>Jl J^. 4_J| ^ JLtlj ^1 ^jSUj 



Us 4_^Lifcjj _ 4j ^-oLlIII J£l inll ^ k t ^ icJjjiej j^VLa «S IllUU cJLUI 

(j-^J t j-L-Lj I -4—1-3 1 ^,f(T <_)! J— >■ V _ CjLljj^fclJ d J . -il > ..SM ^ ^.U j J)^> "m 

j-o 4,..~i,„t .ull) 4 j m jU'f « ajj ^*\tl CiL^jII Jl j^Ll l-3^LL^I jL£ 1iU» LgjJiLal 

^jJI ^j-iiaJI Jj>^>»j ^rl^- Sj j -vj-Il rhodopsins t^u^jjjji^Jl oLijj^v 

. I jlSLftj ...((S^jlajVl ^jJI ^1 t n-vVl t-jjufcjj IjUUj ^4j 1 f^tr djLiajj 

j-ill^j '(J^** - ntL 4 7t It" U 4_t-£DUtJj _ (JjJ^I 4 Ll-^-u I ^aum 

...«5(jj£j| *Ju (J^S cJlJjfc (jl^ ljLa»j c((5^JLaJI IjLA t j^Q (jisj-iJI Loj «S_}j^jj<i 
^cJjtJI JjLLu ^jL^- (J^l t^i <i \ (j 1 t "" . , . j < ,0 -»J 1 <j£. <J-3fcJ Lq^a IjuA ^1 Loj 

. CLU JLjJI <?1_L*jCJ 

(^jlJI _ tii_jJI 1 ciaU t j- ^ 'j i^—LtJI J j 1 (i Jj_>. j-i-u j Lib L^jjJj 

^ LljI 4__JuC jLjjj ^J— 11 (JjutJLL (tfjl— AJljlj 4 ajL^J i J_Lolj_j_<_o ^JjtJl (jl (^ 

jjfcj _ Vannevar Bush j\La» J^a jl^ ^JL-j ^.4-l.^UI ^»U: Yo • • Jl 

.« L4J JjJlx ^ 4_^_l>. ^JjJI (jl L^v» 4jj^ ^ jj-o ^yl^. ^ 
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- f*_^J-^ 43-^.3-^ jJtlll (jr^- - Lt^jJj J ill 

oIjl^w^JJ 4-jjl-c1 "ill diLj^-Ti u>,1,l 

4_^ulj^ Jl -y <v J^J ^<ui * Biota 

4_iJL>Jl ^a_Li Ijjiua 4_i ^oL>J I 4 <a < ,i\ 4J 1 ^ ■ ^ 
Li_^ ^ \ \\\ ^jLa i^llll ^3^-3 j (Lfcj—Ltj ci! jJ-ioJI^ 



Lp^J^uJI 



^JjJLJI ^SLoJLi ^jjo 4jI (Jj , Ij^>. ^-Laj , ♦, l £ j ^*V1 L^Lp^lj L^L«-ljjLj jL*_lJIj 

J-La LJuJ Ci j-^- i*L<s jJiil (Jj^X-Vl j. '^r. jCLqj _ Lb(j L<j£> _ djjJUv ^jl VI Mif 

^Iflj^JUl LJIj Lo (jIjllujJljO L^-Lo Cj^o-cJ ((jj-ojl JLjO)) J^Ld/ ijr Ll ^Lc (jr iJi jjja j-*^l 
4j_lLJI JLujjjJU LaLa t u «j jlnTI ^Jjllll 4_^jJUaj 4_ixU]| 4_L^jjdl Ujfc ^1 

^ LfcjLfcjjl 3jjj ciJlL jJaj ia^juLjj gj-Lil ((Hippocrates Jol^_Li1» 1 g <i q 
cj^I C7 lll «Galen ^jJLJLv)) Jl <> rb .(^Y* u-*^ ljtu La) ^ujuiJI ^JL*JI 

4J1 0 ft dUju j ^ nil LxS .((Aristotles ^ixuujl)) ^ju ^^k- LajLajijI Sjji c. tlj 
4_^jjJU oJ-& ^cj t «History of Animals cjUIj j ,.>J1 ££)L3» :4j1 "< < ^ 4liu^o 

jij-iJI 4^1 ju ^yja) « Cesalpion j'm jtlj j M i» ry* oLJil ^k. SjLa ^1 t 4 n j n -*J1 

^LiJal I^jL£^ ut C ^j-aLUI (jj^-oJl 4jL^j (j^) «^j_jjLl!)) ^ljv i^i r 

cjLuJI J i i pi dtfljJI jjj^jj («John Ray uj-^*' j - * J-^-^j »l Ti" < dL 

^-Jji ujlTlH (jj-^JJ * • • « Lj_>- jJj_jj>J I )) (_><=>jVI CjI rtjU ^lc ^oAjlj iCjL^ijsJl 

(_^JlSI ^LlUI cJlAI^I LoJLuC t j lo£- ^j^alitil j j i.u£. ^-)Lmtl (J^jj^-ill V] 4JLaA djjjuaj 
1 jl^ ^,111 4_ljLlj^VI Sj^jJI CujL£ Jl^Jj .(jl j) j ^ Jlj CjLjJJI ^IjjI ^ jj in "11 jLfl 
<— 03wLll Sljj Cju\£ ((((Juj^luJ)) ju-^M^ Jyi oLjLuJI ^*jqL>. ^lajj (jjdn^l < nil 

Jj-aAJI jiajl) < ?ij'm^"<II ^k ^^yk: J-jSyJl ^1 jrjj-ujl jJI CJjJl>. Li^ '(j*Jjt^tl ^jjLiJI 
■ 10 r ^ Lxjv^J^-o-JI ^ ^ j-xSVl 4^L>J1 tP'Mj L^^^ £>^' i(^ujLJI 




(JLjt-x I jL>u| 1 j'^l Cj_*j „V a i^j^LdJI ^ n *.tLt Lj_>> jJj) \ A\ Lj 

fr * - » ^ 

^JutrwLoj i— il.iSi" j) » \ <^> r VI (-djLiojj (l>-^ cr^) L7 11 i J ^ ^ jrU^' 

(Goethe ju L7 ^) 4_j^jj^UI L^jJjiajjllj (Bichat & Mgendie 

3 1 to *> a _ t j£LI a .((ij^^Lfl cj l_a I I » La^Lj LI — »_u V 1 j. .-^ 

<ic_Loi1j SjucUs frLuuj^ 4^L>JI Cxlio _ d fjlc ^ JjJlJIj ^LtlH 

1 uajl jJ-j t t n j *> i ^ "i T 1 pAc >- <j — a — a_3 <i j I 3 J — cLJUl <? Jufc 

* ^^^^ fj-^ (j- 4 
^ A * * ^Lc t"i JL^r" ) nl Jc9 _ 3La->JI ^^IaJ 7t l U i.n <a ^ _ (( LjjvjJ » i <j! 

ij£Jj acBurdach «Treviranus t>*uij j «L±ljLaV» cjLUj^a ^ 

djL^KJL f \ o"irt>i jjtj 4_l2j d_j| JL> Ljic. (j\S ^cJLLwill I ^1 > >_U2. 

t (((4Jb>-Vl von Baer oj-^** ^ <Ji-sJL^ ^A*\*\j ^AYA 

L^^ju) jjylJI 4Jj J nil 4_l^- ^J^j_JI 



Cj I j^v^JL I ijr^i 4£jZ<-lmX\ g-L-JuVI t _ ;j Juu4j <(CjI^MjJI)> c-<jt_iJI t^jjlAII ^^Ul^ 

. 2b j Lol I jjfc eiilj ^1 JL-tr^ jJI Jjj i nil 'J ^IjtMt j 
«Cuvier Jl o r I ^ 4j1j1 j^'M ^kr I ^lAII ^L^JiJtl Jj >i ^ JuaJj 
ijr je i Axl\ 4_lSL*i Jl_2^Lj ^jJI) ^jjl — Mill ^aJLl ^u^j^-Jj U"i 4._u ^1 x — 4a 

4_ljvj-!j_u d)VLat_ja (jr B J)^ i U"il ! 4_L4iJ_> (jjl—SJLl ^L^JlLI ^L>o ^_j_l^> 1 JljJU^j 

IK 

t(VI <>>r cajLIcj^ JLse_a Sjulj CjIjL>oJ j^^i^- CjJlcL-o 

.4JLx S/l ^ftkj 4_JL>J! ^cLi 

r.-ar L&j^Jjlj p" j^^Jw^l a iS^lLtll 4_uj^ll| nnVl j^Jj miU J_lJ>iJ 

lJi-UJlJI (J JU>J| j, X-T<-Oil (^iLxjJl J^Jl^JA I Ljjlj 1 4. ^ (3jLJ_l_jJl C-ll > i nVl J^C 

3j-j-c-U CjLi-^aJI CjjI^j 4_jjjjLa CU-i-jv oW a LiiJjL^^ t^L^ ^jSLtiuj) Lo^jjliajij 



jlaj^ tcr jj>^' lSj" '"^ lt^- biochemical j ^ j ^ j ^ <i r ^ 1 * u' 4 

^a-j-^Lj-l 1 n CjLuLSJI < rtj'n^l 4_l * A ! rj_uDa juljjj i^jjJI <-uljiJ CjLuISLII 
t 4_Ljjj^>JI Ll_>- jj j_j_jJ I ^ 4_lL>J I Ll>.jJj_u <JLpc_<s J^>j. ^eJU jjIVill Juljj 
fXc JlLo t4J- L A.,a Cj^Lse_a 4_j*jL9 ^ruCj-AJl J_yj j-4> ti H ^1 4_>-L>J1 

jl>*jj cdJj^j (Taxonomy tJuiuealll ^i^-j (Morphology L^jJ^jjJU) J< mi 11 
i n"n jJ j_j_jJ I LL_Ja_U1 L7 SL_i ^jLa 4JLLL1I cjVL>JI ^ ju* Ijlc 1 <i j 



/ ^Genetics cj! m^-JI fAt-j ^jl-^ll 

ani-ui li man ^ j^uji ^ I j^isji ^u^ji uic aijU^ 

di jl JL£ <L>.^**i all Cj 1 h \ f t 1 1 (jl (Jj a„ < t iuTtt.1 ji ^JjlJI Ll4> 1 g i<i 

.(^j^il) Brownian Movement <uic <u_uul (jJJol ^pJI (* ■ " ^ « ^^"^^ L^yl (*) 

^yic JjU jJlj^ Jl <i ■"iinVI jjLAJI «4jij|jJl ^ic« 1U i^-xa jj^a lj-LL«"l ^Jl! ^<S->-j-jJJ tfl^J ^tl^<^o(**) 

^t-ncs ^iiLu^Jl (jAj tl^i-a 4 q , s_T"t,lj L^J 4i 1 ,M JjaljjJI ^jlc V heredity Lo.ua II JLaVil 5jjbLli 

.Genetics fd*l\ ^1 \#U jjui I ^1 



4_La V j^al t < n jJ I ^jl (JjbL>o ^1 cdJ j jjLstlu <Jj <4jjjjU"II Lev jJ^j_J I 

Cjj^ld t4 .^.Lil— >■ ^-ufeL-a,,^ <JSLi <,».„<?„" tl 1 j-6 c.fj c. L;r -L>o jlJLI^ 

((JjJlL^ . 4_j_lj js^-vJ C/-<.u-l1 Igj? J^j>Jl 4Tlj&j 4_j_iLuD a Lcjlc oLuLSJI 4_uLevJ 

^jjLLj J* " Mill V « njM^ "< 11 ^aLi (j! «Gillispie 0t > < n j lj -w» ^LcjI ^jL^ 

.4nl"^U cjVUJLI 4J& ^3 fj^J Vile 

L»»1feJf *1&**J »W 

^lill (JjJLjtHl 4-u^L>. 3jjj Ll>.jJj_uJI ^JUi <j_uJL?t_A ^Iri i ^oo ^Lc 



ujVLae-^i ^r-Ij Lj^wjJj_l_lJ1 n. n" «MainX (j.n^'fj a a ^-IjJj-flV 

^Ll^£.V1 tJijLLajj Embryology 4J^Vl^ Morphology J< .ntl 4 j.,>.h,j.\; 
oj^Lj L_* I j j "i < Ur lJl oLcj) ^jll ^jJI 4_aL>^yL (Physiology 

: (Ji>3 ^1 Lj JlcL^j t ^ ■ o^^J LoLi j I ^yfl 1 CjIjiLuljcVI 

4JLal£JI *Lia£.Vl Histology 3^ m'tVl * Cytology 4jl^ll ^JLi 

«weiss ^1 Liajl U , jL>- twhole-organ Physiology 

Llj^ jJ^-uj i Cellular Biology Lj^^Jjjjj * Molecular Biology 4_l1j>>. 

(Developmental Biology <jj>Laj 1 j ^^Jj—uj (Genetic Biology 3_u1jj 
jjt 1 jlaj iGroup & Environmental Biology 3 *< ntlj cjLc.Lc-j>J! Lljv 3 

Lfcjjl a 4_j j ) » 1 L_i_uL<-ol 4_j_xaj) o\\ ^jlxJl 4 i_u_«_uj_xs 43jLjtjl (^jJl ^.lj a, n"<H 



?6LpJI (O^lc <<&&JLfft>> pjLJ iSuS 



4 % rt.tl Ci-s^i 3 JL_>. I J 4_^aj_£ 4ji_j_Jlj jjU",T1 j liLjl ,.<,J1 ^ ' ^J' ^ L _P-^» 

^jISUI ^v^it-t LI 4_L<i-A VI t n" a diLlfi (j-u-cA. Js^tl^v I I o mj i^Lp-VI 

^V 1 J^j fltl IjLA £-^=J ^ jJI «(j-ujl — 5» ^jV 4_jl^> — c lLUj ^yja (J-oj-Jj — olS 

4_j_dJ^_j_aJ I ^* jJjlJI (JJL>- ^j-fl ciljl Mil, I (jl^ jJlS t 4-i o.^lLhTlJ I 4 **( j ^ 1 ->fcj ^IjlII 

t 3Lj_j>JI ^^k. 4_^ljjJ 4jj>J 5l_j^oj^JI 4__|^j_>L£Vl c.K mi ^ ^V* fLc 

£ Ll»_i£] I 4_Aj^j>JI LjJ^^J^-ljJ I 4^3 3j_^u£. c _ ;r lu! ^1 ^^JLtJI oJLffc <■"( 4 <-tti> 

1 4-jjj Iru 1 1 Lj^vjJ^ajJI t Lijv jJj) ^ < (i all i 4_J_>J I LjjvjJ^oj (CjLLo-JI <(4j^_l>J| 
Li_>. jJ^_j_J I 1 4 _Ti_t_ i II ^aJL. i uut;U-ua_jJ I j 4jjj UrJ I t j ^jtj-j it! i Lxj*.jJj_BjjI1 

^jJLl lj-*j>.tj Disease Mechanisms ^jJU CjLJI ^JL. t4jjJLlJ1 pic i 4_ii^JL 1 JI 
4 j ft j j U" 4 j.^l L4J L^Lc Bj-L^Vl 4j>LU1 ^jj-AJIj) Pharmacology j^LSjJI 

*CjUj_l^>o ^jjo 4 n t in La ^^Li p j Mtrtlll IjLA 4_L>-Jsl Lc-fl ^ciivpl ^JLt-J . ^4_r*Lx^>lj 

< fTj<<^iT J-tia^! J^j-a £-u3j JjjusjJI Li j_cL_u3 (jl (^smi «SljU)»^ 

"What" Ubl4t4iMil 

5jL£.Lail (Jj's'm L^-Lo (jyliJI CjI JlaLJJLI Jj ->- ( m"< ; 4jVjL=t^o Ijljj <jl jjj-i jj-^ 
4 .<i K 3^ 0' Vd^h-*^' U^J °^ r JL?e— 4 ^1 *:Ll_i ^3 4 1 <i aVI JUJL_»i 




Lip^J^uJI 



(jr i_Aij t4_Lij^>J! j I 4_ijJ_>Jl Ll^v.jJj_i_JI ^yz ^-j_£Vl (—j-jL^JI ^js 4 j <^»J 

cjVL*_a J_£J j^^lc V (^jJI ^Ljj^I i JL>- t n^jJI i ii" ^jj 

0 lj 1^ ^ in <iU JjIjVI fjrjj rt j i in "II (jl ^LkJuVI Ju La-aj 

^ ^Y^ ^Ix. CjJLOjC (jjH-Ii ClI^JuJI j^J^>.J ^ T -V^ tCjIjJLl ^4*-^ i^-tej 4_^_LdJ ^jj 7Ci\\ 

q\» - J<i U1 t ^j- ^ ^ ^ - * * * ^JLc. _ ((W.M.Wheeler >1j>a» JL^ 

ci.alr ^>j>— JuJ La (J^L>- Tij^ oA-&> 1 l^i (^Jlo jau J_5Jj .((SjjxJll CLiLi-ual! 

«Ashlock (JJjJjIj I »j «Hull ^J-Awj «Bock LiJL))j «<j i ■< ^ <^ i n»j «^Jujfc)) (Jiljo jjjivV 
4 <i-_i,,.a„) ^ j a j '/ j ^ ~ T I ( h jj^u (jJs (Jjuo-aJI ^ ^jJl («Rensch » 3 

I— >J Li cijLlLi_jlJI ^ ^ < _ 1 ^ j mi tifL^ _ ^.U, 1 1 j^i t L>^i 

L^J jj Ju ^ylJl 4 j ^1 4_>al o" frl 4^v 4j^ itlo-LJI ^1 a " ^1 ^ 

Cj LtlajJ I ^ 1 4-jjj l^"(l I L_>- jJ^_t_J I jjL^-d (J? j9 L<^JLu i«3l_Lj>Jl 4j|» 

Jl J! 

jVlj (Jij^ill ^ j 1 11 n*i jl 4_Li,i tl cJijSoJI Cj^Jl>- ^1 L^^P (jj-^I 4-uoLit_)^ 
^ 4_^>Lit_)j iey !btJI JL>JLI t_3>Lli^Li cJillitJ it ,L .4 nl"i^JLl ^l^iVl 

t ( J-«l jjJI ( „, h 1" ^Ji^ljuJI^ ^Ji^LoIlII ^iifLj CI4-L--W 4JLuJI^ ( ^j'n^'ill 0 <tlr 

. Jj LuJ I 4_^dL>- « 4_iJt_jj I jJLoj I » til U"n Lo_« 



4_j jLJUI 1 (^jJI Ljr 4 4 j<i <n <^\ c'\ q . . . (4jjLiUl 4j3_j_>JI e Ll.».l5kJ 1 

. ^JjlII jLcj (jj-A (J7 lII CjL^ i II ^ 4_aL*JI ^l£L>.^/l (j^^LjeTu^V 4jjjj-uaJI 

LLaLal C-i-a- "i en CjLojJjlII ^<j_>J 3_U Juv ^J^ 3 ^ C<-J&-U 1 ^yTt-fl j ; 4_C 

(^jJI ^j^lSUVl j^>JLt fj>^ :dJJjiJ Jlla ^-lojI^ , 4jl_lJj 3_U_L>> 4j|j JjLaT 

1 j q U ,U njl ^ylll <_jl_LlL£LJI <_aLii_i£l ^1 LLjJljL ju^I ^ jJI >4 nio til 

.SjjLc, 4_a j 1 <^£lj_JI Cjjjlscj 
^ t Mil t ^ Utl ^c-jjLj e>-^ ^Ijl^' lt^ 2jJaj u Ml Lj. -wjjj— ij ULc (Jj 1 ^1 

cjljl j j ^ O v^o L^jl cjLut^-II J-a jujulJI 4_^ljj J I, ^ a! ^_5tj J^tiJL 

4_j Lj ^_La^j Cj Lc_<_u ^- (J^rej V ^j-jL^ Jjl cJi_t£j <4_j_£lj CjLjLij jl 4_j_fllj 

Eukaryotes ^jJJI cjLxi_i-i_> Prokaryotes ^jJLll 4_uIju <j^I_LjL£ 

CjLjI ij (j-^a L^_£j_j3 1 CjLjj> U j PrOtistS dil jJ o^l ^<JL_C ^j^s — ua_Juj) 

UL Lo- VLlLo^ i 412."l<-o-c ^ piLj i^jj-Il CjLjjIjli C-Oc_lx^>I (jVI a . . . CjLjLJJIj 

(Why» rtaiMiMwJt^ «HOW > rtwidU&J t Uartt 
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JfT ^ 0^_L_^1_lL! JjtLjJl J; m.,J1 <___* ^.ill 4 j rr j< H 4_1_____.L mTj 
^^_*_LLaaj ^_Aa rtj t^j-ll Li ^jjjj i Tl i j j Li_i) cJljU^^JI ^q_L__ CjVl_*__a 

4_3^jl>5j <>>t f La 5Ll1_>JLi Ijj^-*) J-olSUI ^jjLSLII (j^j*- Ijjjljudj (t(^;j_>JI 

(jlj-i-=- C< V* 4_jJ) Bjj mi VI i'i n j in L^o ^j^fc 4 \ p j*C 11 31* mi I ^j-C 4jU>-VI 

. « 4_jJjJlJ I *__J !_____ V \ )> 
fikrl L_£lLA_i£l ^1 4 j n j<ll 31* .nl OjL_> 4-uLjj j AH ^jJjJI JL*__o <____ 

^La^-d <____ jjjjjJI oj-±lt£ 1 »>tjf 4ii»____Vl i)jufc «" M k jl_SJj a j * j j U M /r^jlj— iJI 

C<-L-^ iCdjUijJIj 4_I_v^l : L»Aj lLJIjuT 1 j -s^tj j ,TI ^^lc ^ 3jI_Jl____JI ^La__a 
<jl . 4_pl j -»J| j *l jUlt 4_jljj-UI e_j__u___VI u 7n ^yic ^1 ^ ' aVI ' ■ I 
iLuajf 3_}j I j cluLfi 5 j i < i (ill 411 Mil jjL aij " r VI I )Ac j^jJij 4__3jJ| ^j_j>lJ 
L#J c__jL_> 4_L_r j.lu-U 3 Jl_jJL*JI 3 ^Lal <,Tr.<.uJ1 La ^L-_^-__! C-jL_> 1 ^ j 

Ji_xj 4j^SU9 c-laIjl^j CJjLl* \ $\\r> <____! <____!! j t djM Jul ^j^iJl fJLxJI 4 j Ull 

. Physicalism 4_i_S_^_l-J1 
<____! 1 4jji^U"!U 4 j VjjLlJI (Jjalj_iJI cJuiiSUl t_ajL^!L<jjj 4 j j j < «T1 4Ul__u!j 
^pJl L^JLo *1^_*-_ i__jL_jL_-.il 1 ^ > njLu ^^Ul SL-xjkJI j_^Lli>o L_^__JI *3 

Jj_>.j j t<~Ci 3 j LiU,» :4i^ oJlA 4JJL0I ^j-aj i4_i_aLj dJIjLxs (jH^I ^1 Ct.u3^ n'tl 
j^ikJ! !jU»J t «S(4jSj^aVl SjUJI) JyJL^JI ^LJI ^ 4j»UkJ! j^tkJl 

(jLLia ^1 (4JjlL»II JLLJLI) 4_JLudV| IfllUlj^ ^ ^>>^1 ^ cjIj-^I^JI 4^1 

jl Lr iujJ! t rtx^'tLi SjiLc JLajjjj 4llmVl ^JlA JLc .«^3jL>- 4_j_tl( jl 3jL>-^ ^jJv 1 

2Q1ujI)> : 1 ^"j ^ , ,,1 l^jjlII ^,>>. JlSo ( Organic Diversity ^<^l ^_jLl!L> 
4 n irttl c^.cuTi^j t Ultimate Causations «4_uL4iJ! c_jL^.Vl ^ dcaJI 

(jjJI \ A0 \ ^Lc c_)L2_cf ^ L uaj) 1^1 -^j ij^IaUl 3j^j9 JJ-6^> VI 4 j ftUtl 

4Jt£ ^^yic »jj t>>\\ r<7\ U (^1 j jUM V V1VI 4jj, 4_j_3 ^j-L,! 

.oLuKJI o^<-3>Li^VI 

3jjI J ^yJI 4JLa^_> ilaTI ^jjLlJI JLi-jlj l A j -Jtl l 4_ur. jj._ji.ll 4__u-_> 4 j 11 < .it! 

«Ruther Ford J>j>9>ij»j wj-^j^k)) JLibol ^ l_Cj3__x.il 1 Lajutj ^1_-JI 



(^l) 4_j_j>JI ^ jr SjUI (jruj j j j's 1 1 jjLil! lLUju jrtljfcLtlLa ^Lj^jJJI pic 

L^_cSL=tj ^yjJI 4_pJl djLulSJI ijyiS (4^Lr>_|_jJl ^^JjJI di^cj (JLa=-^ (j-A 

jL^uVI Ijlaj < 4 j m M.M 411^1 j^ja ^L>jyi ^1 llt-ajij ^jJLII ^ ij >> 

j-^-j^ ^jJal (jj j^i r *« Herbert Spencer j , mm , , ( ^jl mt ^^ic I jjj 

(( ujj' J)) «G. J. Romanes (j"<jaj>j» 1 fljVC 5JL^j (jL£ 4 jlr jjTr »JI £jr uSL4t 

£->-lj 4_u1jjJ! diLfl-uaJI JL2loj1 (jL J^-SJl (jj] :«U^j La I flj4 Jjj ^ AA * ^»Lc 

«Johan Baker j< j i oj-^^ g j '"** L-q—j-S L$j Ijjj ^JL-£ 4JLjjJ«aj 

4„iii" l „.V a 4_*_>-LLo <_3j^Ji C-t-">o CjLjI^_j-^>JI 4_u^j ^jl » : (Jj-^J CI lj -v- \ j 
^Ij^kJI jn*it AjLa-"!^ ii^H L;r ic SjJLaJI 1 OjJj 4_Jal .CLo <JI_!_jv \ 3_)mJ 

^xjj *,.3jjLJl (Jj <^<i,T1 ,^^3 Lfc^cJ Jjt<a °\\ J'v <"ii 3j|j.j>JI 4-LCuuU 4j_uJI 

£ji \n \ Lij t^ JT J!iJlLi 1 6**' J ■*> ' "" tl>^*^ (jr^' 4 j.< <i Lilt (—dj^ibjl *7 JlA iJ7 3 j\ * t^\\\ 

...«J^jLl1U d)L^_>oVl j ^L_t^/1 j j o iU jl »<^H ^-3Ju ^jlSI t-uj-aJI 

4 j, c ,n ~<\\ o ju* David Lack liJ^ j j 'Mj jl_>^! «^_SLj_»)) ^j—c 

<_Ji] J-a I o ^ ff La Jl^I i I. 1 1.,) ijU j juuj *^oi ^Lc j ^ 4.^ U <^VI 

<(Orians (j^ijLjji» jjLcxjJ 1 jla jj L^"t 1^ jj_j>JLI 1 ^ a! ^ \ (y^se. 



2 . ^. j Tj i 1 11 ATI >— > j LU 4_»Jj>o LoS -iLfljLLaj 4jI_}L>^ *(L$jjj Laj r l .^Vlj 
51', ... t J^c 4_>L^>»V1 \ m ^jjl ^-fl t Cr JL_->JI <L_ae ^Lj^-J «3j a d cilia » 

(j-CLC J— 4_>JL I m^JlJv! ^ ( cA^- 5jJ ^ ^ 4 j in lil LflLc ^ * J I 

■ -^ D S^LLi jjfj t 4 mi ^j-i-It t>° ^j— ^ ^! ^fU^' ^ U U t" V 
, Mj ^Jl jLJ»-t_i ULj-^i 0 'n>"^ V Recapitulation ^La3 Jjwl 

t>_JLm u^^^j-^jjJL^J "Structuralists c^s j -j ^ ■ »ij t>* cr^^ 

L t ,u i4_uLiJLi u h a\h II ^j^JLo ^ < ,."n ^jJI *« Idealistic Morphologisls 

5 , ^ X oJ^-LaJl L-llj jMnl'TLj VI tj^P-JU V L<^ i(l^Lt-a) 3ly>-$ J I 1 **< ^ I 

4_jj^iJ I uLi <i^l i^Jl^"i Mil jjl d)JO^ tr^' * 4,_ljvjJj_l-J 1 j_£>| jlr> It <_t-aJL>JI 



?5LfaJI (09JLC puD i hi% 



^ ^M-iS" 4Jljl u \c 4 ii-vJI ^ Jul) dJlj j! JLcLuj JuUj i4, L u null 4ju_uI ^ I JLx 

^1 ^L-lTuVI jl_Jo tiJJj Jij-^i tc_<-<-uLU1 ^j-tiaj) ^11 <_<-l^LUI ^ ill jLj_j_>.I 

^LuL^iJ!) 3Jl_l_*_jJ1 CjIj^jj j "ill J j-t^> j-AJ ^^itJjL-ljl ^ 1 ^ r? "II 4 aT 

(J^-J ((Sj-uiuLJJ) 4_U^_flJI CjI^JJ-L-lI I < fT mi'C I I 4_LJ>-jJ^ J 1 n Tl CjLlaiIjJlJIj 

^JU>-1 Jl_LjoMj ^-$->J-£ Ij—>^_^J ^jJ (j-\-J->.jJ J— 1 l-J I ^ » a (j? 1 W\ I 

1 " 1 1 < ^» ,^^~"A\ ^_La_*_0 *_<0 ^L-V-J . . . 3jl_lj*_J1j cLjjj-JiJI L^jljji 1 0 ^jx. 

^_oJ 1 Jj ^ I I Juk aj (_^-lj t^j-jL^LII 3l— j l^ v 1 ..i.a jfc* j I jj-i U*-*-^* 

< ^J*? ^SjJL^a ^jv_rt_u ^jVl t4 I m ^jrlTkl j-cJc-fl 0 c_*j_?o ^jl 1 *m\c 

<_lL>JI 1 iH. : LJL-ij I j] t2>^j * * • ^-^>^' ^bj^' 4-uj\ji Ljjj^Sj 

CjI^JlIJI 4_uC ^jLq^ ( B I I ^-JjLj 4_ul1 (^jJI J3^^ '^(J?^-?^' ' -^-A 

(j-C l, j?l "t rt_j 1 jUtj <— i-i — ijj_LajJI 4_L^j t LIjI ^yjS d jJLc CjI^JLs (jt _iJ1 

4_<_ulj_ij * . . 3 J_i_t_Lj 1 Cj Ij-jj-j-ILI I ^j-C ^jaILj^Lj (jJ^J JLJjJLlC — 4JuLcJU 

\ya 4_JiaIlj Lcj Lg^l jl g> j A j< j j , (i (i" La I Juuu jJjjj^ U " 1 1 4jfc_i_ls LojJ 
^^L>Jl <L^j!^ . . . 7) II ' ~ * Ij j" T 1 lj-^3 t_jLua_cVl 4_t2fc-jJ j j - 4_<_tj|j J 
; i _ 3 J LjJ t jj^JJ I ^jyic 1 ^ V (j^L^j 3j_l*l^ 3-LhjJI j 4_uj_SJI ^jru 



JLst^sj *Phenotype ^Ki! $ k 1 1 ,Uo T 1 1 Laj_<ii>a 4_jj^_oJI cjI^j^ j'JI _ 

. ^ 1 ^ 3"t ci^A 3 (j^ ^ j \Sj^-^3 Genotype L ^u_>JI clLsucj 

, j^.Ln'll 3j j r M a 4_Lj1o 4_jJLaj Cjl^tS I^JlL-u^q 

Laa-U tjJjuaJLi ^jLj3 ^ Ll>- ^-aL^ «3^ nj i*i> ^j,<i 4_jjj^_3J I CjI^jjjjJI _ 

3JLUL-JI Laf .^jjUOJI 

. Historical Narratives 



nil nlt| ~^M\ ^aUY^yi* ii n 7 

J£ J o ,Vi ijr 1 ^^' <c>«->llj& S(4jjjialI1) 3 j j*_Jl j*l (3 ><iLil) ^j-^ ^jL^uuVl 
1 j j "i rtTij f^i rVl (-IjLLij) Physiology ^Jlc La-L. <i H £j>£ 

(J^Lia] I ^olc j * 4_jJjj^>J I Lj_>-jJ j-j-J i joAc *— u I ^iaj_>3 1 3 t a ^a- < aJQ La-£ t 'j^>- 
i n">-l jjiii \$* A ^r-mjLLa 4_uLJ I 4x:j_<u>ii,l Lai i^jj^lll Lo-jJ^uj ^njlS^JI 

(jjl_3l1 (JSLjJlj t rtj < l^'lllj liJj.1 mil JjjLolj CjLj->J1 (JL_3lj(j 4-jJJ) U"< 1 1 L^ jjj-jjj I 

JSLiJI ^k. 4j>>^j Physiological Transmission ^jI^j ^1 cjlij^Jl 

(j^o-jJ^j^JLI Ji" mi I Ls lj_u$3 iJjLflJL L^lj \j^a'\ jl>.1jJ! L7 luji_ii 

CjLcj-uDj-a 4_i_m!jJ jJ-a-JuJ (^jJt t^jjjJI ^ Lt jjl_>,J| ^juajJI ^^^jfc 
^Jil ^j±i jQjl 1 Jl^J (JLja dJLiibj i L_a 3jujuJIj 4_lj^-3JI ^j^. C t i" 



JSLjJI jak. jljj^ ^ VI ^ U jlJjJI JUJLl I jut jl LiJi Jul ^'jJl Cy* u& 
jjjJa <jx. <<u 4 ~ Mil j j j La j j I j? 5—^L^ descriptive Morphology 

Lo^>oJI JoJ^LULj) ^y>^JI JUal ^1 #Uil >£t 4_^J1 ^LlJjJI j I 

Lojux ^jut j£i\ 3 2UjUJI jj^Vl £j>^1 <jx, J>-**e jijljll 

Ur b c ^ ) (>^>e (>« Ph.D. fjL*l\ J* SLfl-uJLiJI 4>>>L7^ 

U > llJ! jul (jtfj) ((t UUI ISLuKx™ 2LJjj J>^lJL) jl >j^JI ^ f ^ 
jLl^Lu* cJ£ («Entwicklungs- Mechanik» SljjUVIj 4 o mlj ^Lla Lia- a- " , ,. a 
luI.^o^UI oru LJU « Lj^m J, m,U ^ ^^^l ^ . ^L&l j^l 
^jn.^jJI CjVUJII jl^I <ya *1j>£jd] ^pJL^j jlS) o'jfcP- 11 ^ 

. (^3 juL^/V L^j-a <^r^ y<U y j^Jj jlU Ju . . . l^i* t I>»j-^T ^1 

J3j ...S^j^JI Ll^^J^I jl^Ij VI j^^ V dj'u (.George Wald 

jrt.i,ni^gel9 JMxL 3Ju*lll CjLV^JI *Ij1jwL> ^y=uu ^JjjLi il tLik^l ^jJtjj-o CuO^l 
.jju VI ^jru Ul^ll Q^^J^uJI J^c JUJu^il^ , 1juk Lr^ 

JLLfl ir^»~ ^ ^ 5 J^' J JuL^i LT ^a-i-aitltl jU^jVI ljukj 

^^^i ^ 4jjUiI^VI l_^LUU jLlo-VI Juxj ,4^^211 S>JJ^1 4jjaja*J 

c^L^ a^^J^I ^^LJI ^1 ^^Ul ^Vl U liLa ^U^lJI g-UaSj 

ulj ^ >VI oVUll Uf ^LJh^I ^LWil cj! j ^1 ^.^yiU L^b a^L^Vl 
^Ij^L. J^i c^l^ Biodiversity ^L^'VI OeM 1 Jl^u7 :iL ^ J, t 1 ^ 1 



< Jj_3 1 o j 3 ^Lj 4_i Jo (JjfcL^iJ x_l^>^_o ^jL_i_jJ1 1 Jl& (J-usI J-Lb Jl_SJ^ ^4jj^_LajJI 

4_Jj Lij-iil m;jl!I) Evolutionary synthesis MgjjtVit) <m oIjl^" 

4 \ i s\ " t, I 1 j^jJj-l-JI ttiilj ^ (jr^-J t((j^aL>JI J nil ^ 

jJ Lg^s 4_a- <.r>U 4_j_djJiJ1 JufcLatJtl JL>-I Lb^-ljj (jL£ jJ ^-J-^I *:Lit_j_u-) SjLc <JjX-> 

„ 4j_a^JaJ I ^aJL*JI 4 i a , <i^a Lfc^lj^ CjjL^ 

^Ll JuLa Lev >I »p 1 (cJLc ^ 3jl JU^sJI 4JjuLo Ijh^l Jl3 _ 4j_uJI j (4_iL>J1 (ok.) 

(jja «Tschermak cdLaj nnaj «Correns (j-ajj^wj ((^j^Lub «JjuU» 

CjVa^elll /yi a ^Lau c*l!j> Juu I Ju CjLUI ^c-Ll (jt j_ui ...CjLHI iLJul 

£j7 j>-jJ jSLljO » 4 c ( ol ^ a 1 < « a Lftlf ^L..L.<^aTt.l 4_Lc CjL^LiAJI 4_<_Jj.} ^VLc*ul L_^J^ I 

^jH! 4^1 ju cjLuKJI 4^uuljj Jl t^^'il ijL^ dUji jU^I jjfc Laj «Mycology 
fLc jlju ijlj-L^JI ^Lj_Li ^ j j "f< J>^o fu (L; j "«<jtl L^La^) Prokaryotes 
^ I crH^t c^^') ^U^l ^ <ya ^Jl ^1 • 

_ Luajl ^jl ^jj>J1 tLaJLc (jj^>-T tCjLu_>J I ^ jlc ^ t^c-iLuJI ^LJlc 

^^JLc 1 ^ aMUIj 4 n irtTI oJufc ^,1 J V i J Jul^j t « Zoologists 

i 1 o ign; 4jL4_oIjJ ^ Q-Q** tjr* 4_aL^l Cf^C- j— a) I ^ ^ I (jh i ^ i s\ V "< 1 1 

4^LfcJ (j^^Jj J .ill ^ ^ Cm ) ^t) ^ 4j! idJJjJ 

jJ j_j_jJ I ^jLLsJI cj! j cj! L^ljjJI (jiLtjl lJsjl^j 3ji_jjlj>. »_o jjl__£jLi> 

pajjjjuJ BjiLo Lajl>.j cjIjLj-UI ^joejLj L^j juL_j I j Jli oJLJ j tJ^sLiJI 

^Lul SJjLa^a jj-c V (jVI ^cJbj Taxonomy « ^jn^rJI ^ltj Biology 

HcjLj V (j'^rP" ^L*^ (*4JI 



c^V£ >MV j»Lc AJBS 2L^j_lJI fj-LU ^^^Vl \ ^ «U 

1 jJ^xJ I dil (^V"tt j_a LnJkljLC La <J£a CjLulIIj j^a-pJI ^ 

ul^^UiJt frUk. ji 

^jx. Ij-LOj^tJa t jl>J1 j oL>o Lj^jJ^_j_JI ^ cjL±iI1 ^Lol jl jl j » ",'J1 bljj 

IIiSLaj ...(JilL) 4_LaL*j j_a jl^J ->JI ^slc JLaej 1 4 ? u i 4JLjJ'M-^L 1 _ul L;r ic. JLbLi_>JI 
^ ■ ,■ q JL<-j"imiI > <\VV flc dLxA$2l\ 4_l*jjI£SU 4__cJj»J1 ^1 . J<jfr jljLtj Juc 

dj^LtVl & \ LtTo-t 1 1 4_l>.jJ^jjj jj^"tlj <G_j_Jl : [ \c ^uu^ 4lse_xj jl ^j_>J1 ^Li 

.Population Biology 

jLJa (JL^. (^1 (jlcj i 1 <* jl_Lc 4_JI jL Mill it* i,ii_U cjLlUI 1 j j j i T J 7> " m a 

4j I j I ^_ca3 L^la 4_ol_£. 4_l^^Jj-u ^Luj_SI ^Jl Ijj^juajlj p ' ^tl I Jul> I f>6 
j£^js (JlL>-l 4jI (Jj t^jLv ^Li * i Jl?cj ^qJ CjLjJJI ^oi^. j>^-lj .^jLiIujlII Ll>-jJ ^jj < n^j 

Herbaria cAj ..VUI cJjo Lc_£ ^SjL^J! ^LLlII Lj ^^u» JLt^a ^ SjLl.^II 

j_a ^ 4 V-llIu CjLjJJI ^olc j»LufcSl dJIjLaj i Ltr>* jJ^jj-I I ^1 1 \ ^ J\ 7Ti] I ^jji JujJ,l 
Lo^a 4_LvLljl ^H^l 7r-j-i^r> 1^ (Jj <LjjI£La ^1*JI I Job JjJLljjI Jl^j tCjL«_aL>JI a Cj\ jK.1I 

^^Ul_iiu (jl 4j JjjtTi-t-uLil CjI i V "ill j) t ii i u j^aj oJuJU>J1 JuJLZlJI j_c Jlo_l>j (jlaj 

jl jji ^I^JI j^Jj t L-l-->>jJ^ j t Tl ^j>-3 jn 0 >-^' 3 1 j^-lj jliijul ^1 ^jjj juJl_>JI 

LjxjJjj i drtTlj cJiaijualLlI^ xj^ mi "ill JlLa 4_)J jl til II ^1 <L<uL3 C.JI jLa <L>.L>Jl 

,j£, 4—iJft q mi j_Jj£±] I i^tjl j^-Ij K-liLaaiii,! Lilj-Lii 3ljj^ > U <7 ^>ui_J 

_ jJUJ 1 gj'q _ (j-iLuaitJ jSli^ ... Li^j 4j1^j M_j CjL^v Li>- LT( gJ3 t^L_>-VI ^JLc 
t (4^ufcj jj'^^ 4 1 1 n _i Jl^IjJI r,-T>"U jj^J CjVL>JI jja (jr^) (j-lA j.H 
. LjuijJ ^ ut^I 4j| .ij^JL ^nir^-^eJ (^1 ^UJ^ lii^Uol j^oa Jl^.^1 ("nidi U^flj 

. ^_ i L)j^ lo-'J 1 j i CJ La jJ_t_l I dJLb ( JlLa CjI (lU"i j_a jJb 4 <^)^t-J Lo Lt^. jJj_uJl j-« 



Lj_r»oa . £jj ... cjI.j * <i -»JI j cjLjjjJIj Text Books <j>iU <■ ^ jfrLaJU jLLjj 

(jr i*J (j^l 4_ljv jjj; j < H CjI ir\ tr\~r~i\\ £yu 4_i_jJ 1 OJ^>*J ^j^> *-l Jj_rvj 4J3jJJ 
^ 4laj TfciU oLb^LL>.VI jr^JLJ \ 4) n <jL$ lillj ^J3Q i4_aJj_Ul CjIjjm-1,1 4_^|jjLi 

^j-C 5jl "ill ^j-aLoII (j-u £-Jj_i*aJl 4^l_i_jJ^J 3jjj .us 4_4 jLa.M ^Jj . ^ Atl ^£ 

t^jj^SLlII >wjJj) j J a t n j ( i<-\ "Tl : CiVL ,Tr a 4_jljj V (jr ^-jL^_j (J_lL>u (^j^Id 

. 4_JjL_u_]l 1 <ij frl 4JLu.fl j jj In" 1 1^ 

Lo J£ J-aL«JI y}\ ^Lj^JUa (Genetics coliijjll ^L. L^JL-oj 

jjjj^'i r 11 ^yllJI <Lj_j_^JI ijr^ ^-i-wL>Jl jjjJLj ^-J-aj j} '(jr 3 *-^ lP^-^ -^aJtj 

4_uj)^*J1 Lo^^_uJl (jii Growth of Biological Thought ^^jJ^-lJ! j^AJI 
.»_tbSlil tiU j ^ Developmental Genetics ^^^^-"tl 

^ftSUI (j-UU^ i 4_jl J _j»JI 4_^ljjJl Sr^'>^ 6-* 4JL«-£Luil (^r-^ 1 ^ L« (j^l UJM^- 

tjr fl 4 j r CjI^I f'ul^Vl f. j) ("ilal 1 h Jl^ ^-l^LjJI j 

^.jJLj j>L1 1^1 9 4_j>JL*_c {j£L ^j^*ju j> »-Jul ^jJI t 4jJu3-j>J1 I— LJvjJaj-j-!! (jLa^ja 
(JL^J, 4 ! Li Liia-jl i<o u-alj **( rVI I Ju4) (Jil-^J . . . 4, " j ^^Loj) Jyi 

JU- (^t ^i^j ... 0 r.n;Tl fdtj Neuro-Biology 0 j<^»tl jL^>JI Lo-^^_u 



dLaj^l L y^j-L, ,.j Lo ^ukl j_a Diversity 

Lu 1j Lllj_^. ^ya 4 t j i l-ill UjJia-j I o " j >■ *^ 

{Jji Ij-jl-«_>.j ijj^_>Jlj CjljLill ^ j J * A 1^jL_>- 

L _yaJS_fl_H Li! 4_JLJL_>. L_*S rCJ L_>- V I ^j-ll l-JJ 

. >^Lv VI LjLHjj 4_^jJ1 c^ISU ^^ai ^ u 

. ^UxbU! 4jMU1 (jj>^ ' ^IjCual -^>tl 



^Taxonomy < hu>^'\\ ^Ae. Sj-aUaJI oju* 4_ tJU |jju ^L>J1 (jA^ 5 ^ J^-^'i 

|jL& ^ ii C-LU Cj-CJ*-) JLSj .CjLc^_4_?C_4 l^_L_LJ^JJ £ Lev VI ^I^J I L_£U-OJ (j Q < ^"ijj 

^Lc ^I^jv JuLo «Theophrastus ^ < J^j-uj ^ ujilla jt-w oj1» ^ju (JT l£. ^l*-ll 

JL^cl JMi* t>a , 4 o j In r jLfcjjl 3jjj3 <x3 , ^ m. ^jJl * Renaissance 
fLc ^ VI 1 <j la q^$'<} 3Lf..i<"t L$JLl3 ^ VVA _ W * V) ((Linnaeus 

l _ jr $ 1 <i ^ A ljj-l jj^jLftJ < fljim "ill ^ix. j <j " r nl ^jh 0 ^ * ^ J ( i Cj-*-J 3 j — <U 
^jiJJ (jy JWjJ^_uJI ^J^fljt (j-uL^ib/l J-^>- tlUjL) LjLjUoI^ t 4-JJJ W) ] 1 Aj^JfljJI (jJJ^J 

jJL9 IjL^Jj t( n <^>jil -ij-^^ 0-^ J-"*-^ ^Lljv VI ^J-LiJI 4_<_uljJ (jl ^jr^ 

4jj j I n " 1 1 t_jj1j^*JI ^^yl^- « Taxonomy » lUi^-i a ^ ?n ^1 "< j <i >»» ^j-j-s! 
^JLLLi-a-ji jjUj 1 o f j > Classifying CjLcj * y & ^ cjLLjLSUI <. 4 _lU, *t 
£j -"a— >j I d CjLuLSJI ^Ll^V 4__j_*LlJI 4_^ljjJI)) ^^Ic ((Systematica 

a *j q A ^ i _ ((Systematics » ^ I U , ^ ^ ^JLa-sLL^I ^Ltl ^<u , vjj i« 1 ^ <jj oL_s^>L«J I 

t£jjj| ^j^ajLua-i. (JSJ 4_jjLaJLI 4_<-u1jJl1I I<i . X" ^ ^u^>-^Jj_j_J 1 _ I Ju& ^tjuljJI 
eLaLual i^jj-Laoil ^c_jjLJI (jr ^ ^ J ^ j ' ■ ^" CjLc j^Jca ^j^s Loj Lo j aJ^ 

^j)^ till I Ju^jj . . . CjLcj_qj*-a L^o-UjJ^ CliLtjLSJI lJij^jlj t j J a tfj^j (3^" cr^I 

^ilcj 4-C^jJj)**< t t.r.fi11 AjljjJIj t4_uLLI p.l_L>.VIj t^J^pJl Ll3IjJL>J| 1^(4 LtJVjJ^_uJ| 

J, ^L^.Vl jJLc 

, ^JL*JI I Jl^J 1 < o^*^ jji^JaJ 4 ^aLcJLI (J-o-JuJ Luaul 



j*I olj^l cJL^I t\ j-lm LbJi J_c j-j^ 111 I L_t^j_i^a_>- i I ^ jlr l_3j-jloJIj 4Jj1 i "U 



.(classification uiolualll 2uK 

. «_jlLLi]| Lgj_l t,7< i ill 4__j___ £_4 . 1 j,j < (i t 4_(_ujLtLo ^ L___ I ^-kt oLajIaII 
__Jj L-.1 j >j ;^JjJ1 ljuk 5 t j tU J>^~ (jJLiJtj l__}L>JI /j-c j.i rtll Ijub 

(JL^jfc] c-j-J^— iJi ^jj_\J ^jJjJI CjVI at— a <J_> _Ji_IjLl__JL1 1 -lit <\ c 4 j, <i dsl 

^l_LcL__ JL>* j i( ^ A i * ) Whewell Jjj>-> juu ^ <?U ^i*Jt 4,i m>L- 

^y^ljj jj-a JLjlj Oj j ^.Vl CjIj f (.ill ^^-3 L^JI — Qjfcj tjL^ 1 j-^Jj j4 j lii^i "ill 



MS 



UpgJ^jjJI 



1 #**" "lj N (JjLJtJj ;4_aj^LaJlj 4-Jj>j) U" \ \ j t^TI JuJLuJl (jj-Lscj -V 

(J!L»^ 4JLaL^ 4_j_^jJj_j_j y^jj_aJ 4_)j I U 1 1 CjLojlt oil ^ i n jUj-ll j Jut-sail Jj4> _£ 

. j^^laj VI Cj 1 n j U (fli^-J 4_j^_j_>J | LsI^jljkJ I 
uVLtjj fitSt a ^ i<\\ 4_^Lx^jVI 4 i o frVl CjI j ^kjlb L>JUj .0 
i4jIjjJIj iA m j II j t 4x.mi ^J-L.J t^jjj In "ill 4j^xj>J| »lj frjSJI : Jj_a LljxjJjj_JI 

. 4-iitJjLiJl Low jJ^^J I j dJ J-lt-oJ I J 
(jrt_j_j>. jJ j_j_lA] 3jj — mi j a ^3 *Lij&£ <L_j_^i_aI CjI Js CjIJjL_>u| _*\ 

t^g. ' ii J Lo iJi>k <jr£- J m q " ^jVI i^jrO jU^ L? jx. ^Cu J-AjJll ^jjLpJI 

^ fZu La ' 4_uLUIj t «Macro taxonomy «(3^J-JI ' ur..^r.\\ n 

Micro « j— L.-t *s 11 cJijju^aJJLj)) ^ o miJ La j^fc I juJjj t 4 iM*>Lje-ILa oLLs ^ ^I^jI 

^L^ _ j-u^LJkJI ^1 <i y ^jJI _ ( jiii^ ill (<sJ£. ^jLa ^Ji t taxonomy 

. « 4_uLaj>J I 4_ojjLaJLlj ill 4_i_u1jjJI 



4_ailie_A 4 jU f ^yi CjIjU^ L^ ^JLjJu>iJJ 4 n '^JJ (jjJL- u5^_a_lil ^1 

^j^s 1 ^ '"'^ ' LI Ijj^j t nj i f si "TLj (JJLILtlJLl i— jI i_ujLi-d ^j^j 1-Aj> j c ^j-lL LoLL 

Lj-ua j I 1 ^ ' : i. « (j?-^ - ^LiJ 1 L^ajj ^n<ij _ Species 4^1^ ^jj . ( Jf£L*ij-c 



(jP^J^u-H 6uujIj^ :<Lu6lttJI SJjlmiI 

$\ (^Vl j-^jJI 3_l-j^j ^ i t " ,n'i fj\ t^SUj 4_jljLo 4 ^ K t Kind 

.(^jJI 1 <=Lj^ jljJal ^j-j ( _ JT HJi 5Li_i^J I ( _ r l£. ^l) ((4_tjj^> 4 < .1 n't 
jV-iTL-^ 4 j >1 jJI oLLjISLH ^jju ^ jJI 0 t j toll fJLtJJ 4 j «.u TLj 

t (jr »l«jl 4_«^_£bCJ £\><-^ 4_jJfcLa ^^J-i a JlLc l£Uu J->-^-J }Ls iCjLuJuJIj 

4-a£u>iX\ j L^Jj t 1 a.L.9 4_^j LtTu-Ti 1 1 jljJs^M ^a 4_c ^_<j_?e_4 4^aL-4.u _ 
j_A Li_A (_3^LLj>-VL) m ^1, 1 j ...^j^-l 4_c,^^ae_a m£I -ilj-Sf ^j-d Lfcj^ci: 

t _ r 3j ij-tli-C ^_j_uLjJ1 ^jJaJI ^j_a j—lJw^M t± < 1"< 1 1 ^"i ^. _ LjILc Lcjj - I JuL(-u 

<jL£ (j^x-j-Ll! (_^ru Jj^>.^-^i jJb 1 0 r L4JL1J CjLm^^_1_>.VI J-oj iJ ^j]\ jlj^sVl ^jLJs 
^ 0 1 n j La j-A variety I J)1 U j LusjI ((oju'-^J ck 1 - <( o-"i) J 'J^ w 
Jsl ^-jrCuj) ^jilS Essenlialistic ^^-a^JI jt Typological ^UoMI ^ ^^tl 

. 4. 1 tid'i jJbj_>Jl i ^ r B 4^j"i Mia mjI 4_fljl a jlj^l ^j-a cJijQj 

. 4juLi ^IjjVI ^j-a JlC Lo ^ J t<na ) a _Y 

. (jLojJI jl ^jl^JLl t nl^Vl CjLoJI 4 rno 4j _V 

.«natural Kinds 4^»^.UH < u->^l» 
Lx_j-L^j ^\3-^ ^j) ^ ii 1 1 1 JUb -iL<-u^ ^ j.^x. £j_uLjJ1 Q^-dJI (>>.r 

ljIm f ,j_a J j \ ~r " TL> 4jjl_a Li 1 . . ^ j _ 4_j_^1j»JL>. CjL_i_Jj_1 i _yu\ ml ^^Ll 

j^i ^jiJLu ^1 jj^/l j^jj cJ>L£ ^uL^uljjJI ^jjb ^jLLi ^,1 jl _ 4aL>JLl jjLAjJI 



n <^~<\ \ U U<\'A\ £Q ctl In itl oLiisljJLcVl ojufc (jjl 4_3LLbVL> 

<— il— "< ^Vl Ji] t 4 j jiiri" 3,J — >-J-£ ^^jlLI J) a_l_-v. £ju3>J 3j_jL_aJI 

3j> j ( ^ir (jrtj (LajIj^I ^jIJJIj (^^j-II) SjlvIjJI 3j_j_jut]l JJ>*!-i 4_i^^J j_3j^JL I 
ijyj oLfl^ili^VI ^h^' tZ^»L^ L-« 1>tH^ (Kind 4 ■ « rn <_LLua]| ^j-a) l£>**L9 
JlJLoj LlA tj-^j • 1 (j'ni ^cILj V ^jljJjl (3^3 1— ltwjJ 4-^jLlLT(-o ^j! mi r 
1jl_}JL*J j» 1 Jslj \ 7\\ j ...^jjJI JUJ "f! 4 "i j -w.^ <^> £ _^jJjJ3jjJJ jl_j_«JLl 

4_ut_L-uL3 j^l o.r ^y^j ^sibling species gjjJI ^ 3^i*!» oli <_aLi^l 

Cj Ij LlJlU <LyijJLuaI<J I <JLi Lc^4J>JL 1 <■— iLjj)" a 1 ^ I r J^j>-^J1 4jljLjjj j>-j1 <^m \\ 

BioJogical species concept cy^Jj? j jtl gjlll ^ <j ^ ^ ^ft nl LLa 
Jail 

t—A-i-i-aJ 4jjL<JLl <— > 1_C^_^>JL i ^j^o LAj_j_C j^yC ( l-LU,-^-^ LJU-uLlj 4_J j| j-JL-U J ^ d*J.* 
1 Jul) 4_i_-v-^— a 1 3 Jl^l^w^JI 4.1 j 1 "jJI^ . « 4_jJi jJL-ij 4_lj>> 5-!^ j < <■ *^ ^1 j^c 
JL>.^j IllLU 4_ujijIjlII 4_j_u_cJ1 4il^f ^jLc 4_iL>.VI 4JjLa^o 3 n U 

(^-4-1 Ltfd-lt I ^j_*s 4jLua_Lc 4_4jJo_Lo 4_*_u_LxJ1 (jr ^ Juv-^j IjUL»^ 

hybrids (>at^JI 4_^lj^ Li! \ $ h m.<1 ^Lv^/I^ S^J_u 1 0 j'^ J_^| r<H ^^lLLoJI^ 

4 uu ^jjJ \ £yz ^jl^j ^j- 4 ^ ^-iLj-I1 4_jj jJI cr^) ) -/ " 

. . . (^Ajl^ j-^^i ct^t 1 L° o^W J-^Ll^l u^ 1 ! J^e <-»j^ conspecies 

^l) (jr; n >lj " U Jil^-B^l ^jro VI J_^U-UI C1jjJl_>. j-U «4__JT)) tlJLL^_fl Jjj 
i>jubj i« (J? jLL^LluJl (J3-*JI 4_lJ i » I ^rj,.i.„,.» l .<.«j (^SLojj t(4 1 n ti\ ^jj-II (jH-ja-TiiU 

j_p-^JI o i^tll 4jU_^>o speciation ^ol ttl ^1 it <n ^5-^1 4_ul_Jtljl 3 

. 4_U-1->J I 4_l_J^JjJI ^j^jjL^J jl^, <Ct-i-uV 



4_jLj £j-<-U JLjJ >J1 — £ — ill cJijuoj ^,,-3 c-aj uJI ^-udjj Jl "rU IjUfc J*Jj 

3 ji 7\ a\\ SjjiTjJJ <Lj_j_j_<_uJ I 5 l*i i til jjyt 5 1 j ^ > ^. CjLL>.Li Li Juqjj ((((^^jjj-u)) 
till (JJa £j-<JLi L^Lutal] Jj-i < ii (jPJI (Jj^Vl jj^ajL-iSLi^Jl Lai . . . 4JL)L all 
£-<sMiL£) (j^^^jSj^Jz jJb La 1 $'ia f-l^-wj 4-jlojLc CjLoju^ ct&* ifi*Jual\ 

.(^1 jJ^JI £0>^) lA* 3 s £jLklK) ^^Lu jl (5>oUI 

4_i_ii ^ j Ji <CJaV U 4 MjJ l c_>l i ,nVl JUxl (jl 

<jja ^.jJI J-Q - - 1U 4_L)LoJI j-f-C. jjI, mi til JLjJU>o ^4X1 ( j^a (jjSLi 

<i IlAI (j^o ^j^M 4jjjJ_tl (JH->iJ 4Jl mi .a dJu^_3 t JL>J^ (j^- 4 cr^ ^ JLj * 
g.1 <>> f VI lJcuLIsjj (Jj t ^^l^-JL>JI £jjj_t]lj tijJj)! miHj i4_i_L_JI fj^i Qh-l-t 1 1 

^3 tjjj (j^SL) tilli (j| tOljj-t-LO (j-a 4-Lo 5jl r <^1 Jjj 1 n jlirj V 

jjb ^UJI ^jlj^l 6^ Uj . Ljjuc ^L£s ^1 cAi^lSJ! <JU. ^ysM zjrjUU. 

JiJLaj 4_^jJ^j_JI 4_fljjJlaJ1 <jLa I jJ i L_>- ^jJI c-ajjjLil 4 jlf (J^_*JLl jLljlII 

jlj-a^l (ju ^^^jJ^^jjJLl JjI " H CjLjvjJ 4_3j_»I 4_^wj " n 1.1 3>Jta]l (jl C«.i 
J!U (jU ^JjJI i4jL>»l jJl 4^jJL Jul) jjHitJ ^<J (clones CjUt mim.imU ^Utslitjj) 
. « jj-o^-iJ.J )) 4jlju3J i^jJl ^LlaJjl Li^J^ 4_lj^>3 ^Ijj^l dJLA 
^j! Mif, -ij^-J 3jJu (^^jL i 4_jjv jJ^jjlI I 4_ajjiaJl Jj-LilaJ 4_jjjt-uaJ 4_ul!J1 4JL>Jlj 
SjLjlSI ^ OJ^* j-jLIlaJI d JlA JTlo *^ * L_bljJLx 3jJL_3tx 4 oV>'i a JU>-1^JI ^jjJI 

(<Oj jj\ intH j^o 4lua^a 41lJLu ^ 4 oj^* ^° 1^ cjLujUIj ^subspecies 

(^y^ itiU jJ 4_?r j"m<j ( JjJL>. (CjLloJI JjLp (^l) j-*Itll £jljllt L^lu 
1 U £jiU (Jjal^Jl J-lojJI JuiwG (j,^- (JL^-I 3jiC Juu ijr ^^J ^J^jjJLl t ^ <t mi"U 

<>>j ^jJI ^j-lJI ^cJ-aU^ ... Lfcj^j " lt^' ^ 1 * nUrdl J[j-jiJl cjLJi g-j} ..iVt 
^jJl Lai t Polytypic species daLw^l j, i «"> a L^j ^^ni oLuaiJI ^ Ijjul 
,«monotypic lUoill ju_>-j » 4JL lJu^^-l^ cjL^ ^1 < hTtM J-±2j V 



I4f; 



j^j-VI (jiajLjJI \$ <>nn Jj-*-lj Cz-l-^ (jrtJL* £jj j-j! Mir JjjMalij (jl £jJocj Jija 
4_u4lJL<i 4Jjjtli1 j-jLtTo-tJl tfJLA cJlj Lai : JIJj^j jjjj JuJUx.^ iLolj Vljjul l_L3tjJL>. 

t j£L*u cjUjjj j \ ' t" L^jIj full species <j «jjLH1 JSLt ^ j ts>\ Lc^j j i"i »"i j-j! ( »*tl 

VI ^LJ V 4Jl_cJLl tfJLA ^ ^uJ>JI <jl SjoLftjVl JJuCU JlJvIj £jj ^ U_d I ^ <1 I x 

^1 jLfolj t« JjjLAj » 1 j U 4j^jj-c, 4_Cj-i)) L^jLj 4-a^.jJJ ! L^j-£ i— Sj-ci ^^ylll 4jLjLj£ 

JLJa 4jJ (Jj ((^jljJI ^j-A [jtj-Juj VjLj.,.", ft 1 " £ a» 5 ril" ^!^_jVI jl 

4 j rtj 7i->J\ £^jVI (jrtJ 4_xj^jJj^jj_xi 4 <r\\ irt->. ^ I <__3^<Lii>*Vl <jl » : JujLJtllLj 
t in, <^> ^J-iU w ^ j * ' ^ ^-tlsoJI (jl ^Jfc Ijuk cLjo^L^ ^ if t » -i-L.u2> Ju£ 

. JLuo Jl>- ^J] 4 ^.1.1 Lj < n 1 ,-Vh ^Jj Juj! j i 4_ijv jJ^ajJ 1 

jul^j t t j-J w > mi til jr* JjVl r.iMlj j mi r j_<jjL1I1 (j^-aJl (j^o ^LUI ( htr> ill 

jLjl^ 4\^^Jj_iJI L ys!i\ in^JI ^^k. Naturalists 3t jjUTI 3Ijj4»j q^>-^Jj_L±J1 jU'r.l 

((PoultOn Jj-<o ^^Lcl L_)Ll^ S^^SLflJI dJu^J J_aJj 1 1 j ^ j i m~ JUJ -r "1 

jusJj M^f (<ujl5j (j^a f^jJI (j^e. «Stresemana ^La^j^lLjj)^ ((Kjurdan (j'-v^^J 

^cJ Sj^LoJl ^ j-4 ^jLia JL^v ^\ ^ya-il ^ ->iJl dJL^I I JJ_rt_<i L-t^c-mj Laj^jlj ^Jua 

4_tj_uo <_jLjS1]I IjLA ^jojal LaJJx. t ) \ i * ^Lc VI 4_iaj_4_*J1 4n (, m n 7\3 

L-alj "i f VI Lr Lc ?Lr ^i ^1 (^jo jJi-^f jlucL^ j^I >LjaLc LiJLL4 ^j! 
: L^JLu ij-Aj L^J 4 <>*a1jU,I oLjjJajJI Cj^L^j jjfcj Vl 4_j^v jJj_ljJ I 4j^ ilL> 
4_uj_^. jL-iJ I j Evolutionary 4_r>jialJ( * Nominalist concept 4j^_c_cuJJ I SLyJaUl 
^ Sjl^Ij JSU JljLa <Gl ^ (*^jJI c^-i .Recognition 4_l^jjLUIj Phylogenetic 

4-ULfll jJI jjJa m^Lj ^JL«Ci3 V L>,lccw L^jI VI t ^ I Lr^** '* oL^Jaill aJUfc 



LL±Lj iNominalist Concept 4jj <hm"1I AjjJ^JLJI ^ ol^kitl <>juk ^jlj 

r JujI 4jj-Aj Cr ^3 gJ^jVl Lai ... jljJ9l ^J-^ 3* nUtl ^ Jl^j V L$J 

^LnJl l^I m.<". , J VI UJ 4j> j "a V ^jJl ^I^JI <>* tfjujj La 4J JL^ojI 

JL>oj^U JL?e-c V ^jl ^Jbu iSjjUJI j j j 1 1 gj^jl < n 1*1 V (jji L^j-S La J^Ljjj 
4 n j *i ->JI iJJUlbj . . . 4 ♦ j t i U 1 1 r_yi ^jjb HjjVI jVu J^Juj>JI j-uaa 

.^^JJI jul_JI 4jjlj ^yi oL^lSJI ^1 qj^^'j ^jjjJl Paleontologists j^L^Vl 
j^l im c .U^ fiLiL igjjWiTI jjJJI «Simpson ^ < M j<n„» jju>. ^ ^Ic. 

JLalicJ 4j I Lj_^ (4Jjjjjus 3j_uii_c ^1 ^^JLi < <n a ^.tla. n <Lil cJljjjlLII 

^jlSLfll (»Jl_c LlJj f „ rtj * Lineage ^jjU'tl laiKJI^ population til 

Jj-jJL^o (jjS (J-iitj ^Jk 1 j-jjfc- \^ i LlTu-jlJ I CjI jl JlILoVIj <?L»-<-ul La ^jt_) ^J-ol t-JI 
^lll 4 j o ut^lW CjIjCj-oaII Jj^j ^^IfljJ 1 JL*_l11 (jyic. J^JusJI a j-A^) 4_3JUfc 
4-j_i2L3 t_J 4_La>L>o jjb tiUj < (j , n JjJ^ t (4j|ju LuL^ Lijj L4JU jl j V I ^SL<u 

j^j_>J| J-juojJ 4jjLst-« (.'« mi j! U )TI dju^_3 ^jjl ...^LkJUvj j— Lj^Lw^L 

v ^ I 3l_tiu (jl (4_jjjialJl 4jj. 1^1 < 1 1 t >L_Jr t<-> I L^J-aL>o (jyltJI (JjLa^>JI ^j-^ a 

^I^VI JJLC SjLj (jjj ^ JU Jljv J^j JjjsLU Cm tcJ ijJ>\ 

h .jIj (^jJI J^tllt Lt^-) ^ ^L^^ ^IjJLsJI JI^AJ^i 4-ijllSlj 



{ft JjLs Subspecies J£ ^ t *in cu <«<j_uj_>.LjVL^» cr^ 

. <r\ JJlc i hc \ <>il ^Jl l£->JP 4.jUtTl oJUfcj t^jLSLII JgTtfC a ^1 J^_5tlu 

Lcj 4_j_)LiJl 4 jl.<«Tt l_AjJu-a_4 < rtj m^h !Lj J*" ni 11 L^jJs^Lj c-^cLUl ^ l^t a a 

(^ylfljJl) ^g j . " r .a. U ^^Ifil ^JJ J^>0 -i>^*-« l^J J 0 < n O (jylJl L^J^' 4_lLjjlJI 

3L_AJLj 4_j_Lju L_a ^j^Lj ^ jLjlJI LmjJ ~v (j^J * * *£j ^J^M .IJuC (J? _3 SjLjj <jj.j (j-* 

vt 

. La Lcj 4 U n III <?Jui> J^Latlu ^1)1 V\"t \ \ j ) I t _ 4-lim! L^jIj3 

jjpj Uj'lC I in h ljb_A_>. Lcjj <j 1 ^j^oj**! a\ 4 j_m ^j^lj-ti!! iJl Lai 

-i^-Jt^i jjl^fcjj ^"i ((Apomorphy 3juji_>. 4_j_j_j£jj ILiaJp)) oj \ i m tti 

0^)Lui ^HJ ((Rosen (jjjL)'* ^AJt\ .ur (^j-Jl j) jc, \ \ 1 (jric > JL_u^v a (J-UX ^^-3 3 j. rtlo 
OA $ > ((^.LSjjVl)) ^jJtjal ^ftj O^ 1 ) U? ^ ' c all A (jr ^ (jJi » i n^M 

ojla jLIj ju>J JJLi jl-Uj t (4l^1 ,,,1,1 fJ>>Vl ^\ 2L_JL>JLI djV^LxJI 

Jfs <j| La! jj^o 4 j»jjtVl 4jJLu>JI CjIj^aLJI CjjJux .jL) 1 fljlr 4_jjJ^J_!1 

w vSLxu (j^l-^J t rtj^q ; J-9^M ^Ir JL^lj tjryv (J3 _3 4jjJlj ( ,h\~i -XU 4_Joj^iC 
^JlII Jlj>J1 (."(I roj L^jLj Oj J. mi <T ^ ^ M 7JI iLTitl 4_^jJ ^yJX. ^J>J! 

4_a_Ja_Ajl i>Ju4> ^^Llj L-5j^_uj SIjuJl>» Lc j> lj *" a <i t _|_SZLi-uJ » <?jj)^t-> L^LkJj 

. 4_o JsL^J! CjijJLaJI ^yS Jj^^itl ^_ya -Xjj-^-i 

Recognition Species » ^Ul ^yi^ l^j, < "Tl» 4_jjJij ^/i u o h ^/ i 

U£" 4_o^y^ijJt 4_jjib_lU 4 ^l"f^a 4JLu-a L^j^" ^ ^>=t3 ^ ^,111 Concept 
. 1^*43 *.LluI jls VI <alal Uj «H.Peterson 



UrijtfJl taiUj&i t&vfA hij i fiiH ^'^lt 

43M_ii Jl_^L 4ijj 5 a Species 4 ^ K 4__L__ci*JI ^IjJll ^t^t ^ ^ 
Sp. f^JJI ^ j $ * * )) LT it J^J jJ»l ("m ^ ">. -^Vl 3jujj_*ii cj! t 1U < 
«Sp. Taxon n^-Jl 4x.j^jhJ11»j «Sp. Category 4^»j «Concepi 

t 4j^lU1 CjVjJjlII iOufc ^ j-j, ^."tl ^ 43jJI t_)Ll£LII (_^>>u ^JUuI 4.-^- m'ij 

IjlA 4jijJ JjLtt (inj .4j J5jJ^ V LU>LLi^l ^l>-nJl 0^*^ Ct^ cJaJbJwl Jl^Js 
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^pgJgjjJI £<)j3JI 6uujIj^ :&_ti&loJI SJjuujI 

«Species 4 oKl Ljr j>- j^_a_±JI ^ i*tl L? lc Jju Sp. Concept ^1 Ui^i o q 
4 * , ^ a U rt jM^'tl J^jgll ^ ^Lu^- 4 Jju Sp.Category 

jjiJI La 2u3j^i juju?dJ LAjI Category 4 oK J^jLL^j cL^o- ui^-qj j'm! » 
^■lUr^a Lai ... (Ijjv Order 5_ujJLs Genus (j^i^Jl^) 4 jnm.*n cjLc^-qjtx 
(j^Lii *\\ 2lc-^x^ j!) Population 3 j j ,i,ttl J.t /«> Sp. Taxon 

"i „£u\\ ^If- Sj, <^ **< n a £^-JJI *— ^7-*^ 4 j g^Al lLxjL^ j m U y t<~\ c 

£^jV1 31 iij ijlj tjj UTtW (3f>^ Jj> > "11 4_Ls2j 3_A «£j_LJI» jl j^jjj U "i T I 

ilJlSjJjj ;jr La Juvl <— 3j-*J V t4 tjjt-iTI L^j^30 4_^jJj_u <^_jjL>u L;r jls Lul 3ju Ju>JI 

^jl^LUJI JI>uV! Sj.JbUo jL* t jL^Vl ^1 4jjjtnMl 4-l^j^aJI jJbl^IaJI 

^j_J1 tjj^J C.t-L--v (4_jJu_JI CjLl^IjjJ! <jL?e_a (jr 3 4j_ia_aI 1 cJu-LuaJjl ^JL*Jj 

dJQj ^Ecosystem 4_u_ij 4_ajl^Joa ^ 4_uLl3»VI SjU^^JI ^jfc ((^^j_lJ1 ol )t<n) 
J_ti_>oa (L^j^ 4_ t jjLjC l _U CjLuISLII (Jljj-jlIi VI J^jI^JLi 1 3 <> ^ '"'l ^jSUj V ^pJI 

4_5Lbl '(^LUl J-sLh^ (j-"' J^^'i jALlil JIa) ^1 y\£ L&uj 4JjLl111 CjI^MjJI 

^iILj ^-A^ 4 Jj-sal ^_jJ1 (3>^ J-* 5 ^ 'l^J - ^" f ^ CjI-SM— »JI ^j-^ 

t (Pheromones cjIjj-q^, jjjl) 4_aj <i ,mU^ 4-^cj «i , M Uj 4_ujll cjljLiVI JjsLlIj 

. Communities 4 o lv, <a cjLiLjw ^ j-l jjSU 4 > , M (IL JjusIjjJI 

4 nl j -vVl 4_ ajjfcio 11 Hierarchy 0 ^ tUfl J<j ^11 ^ 4 ~ ( fp^a d& 
iaj^ <_p.11 j_ual /VI ^Js ^ 4.-"l-l»aI I ju^J^ ( L^_jJJ ^ ^ " m ^1 Biological system 
; m<11 tcLi^Vl^ 3LpJl jjlaj 3j j 1 m c 4juLla^ t Phylogeny l^^^L^VL l^^L^VI 

. ( ^jMi-^'U LcuL_ul ^jJl I j ' ^ • * jLStll ( _yJl 4.^11 4_ijLl3kJ1 j-lt\ jiail 



III 



La jlj— C. <jr ic j j <i a ^c-xjoI J — *_i 1 g j I r ^jlU j ^jlj i4jI Jlj ^jL_3 

.(^cic : Cy it,<u) «logy» ^UrttLi 5 j^lUI *U-«^VI 



t&dXU hi 1 ill : Macro - taxonomy j«£JIU 

jj-fl cJij-C La ^-iJa^OJ (j^" ^JIJ (,,<1J MO "ill ^jrA (_^JuJI ^aJfc 



Lo^a classification 3U < .< t, 1 4_JU-jlJI t 4_LjL-J1 5j n nil 4_J! jLULl 

^cjLujI^-oJI^ (j-u_3Ll->Jl^^ cj!j_lI^_>JI ^JLl l _ r Js a (cjLjjuJIj j^jUIL^j cjLjjLLIM 
(<(Inter mediate 4 j ni £l^jf» jl^jj r.j ^) jju l—a-uSa VI cjLjL±I]| ^_Ll ^3 

. Jol^ JlJU 

4 ^!**fV a (^jl^laj u-lii 1 ni 3jlc I cJiJjLuaJlll ^cic ^jjIj jIjlLoI t _ ;T Jkij 

4_OJ^Jo ^jyi^. - ^.J-jJI ^"l >• - <, H J > <^"tLl I ♦_*(-<■",! t I ^Lfl-Tvj ^* J_C i f l Mill 



Downward Classification ^ jUl 1 hMiiTtl 

jj-a ^-C-j-JI ijr^3 ldjL *J 4 <^a,^ fll j-u^c 4jt j3 4_ftjLiJ! 4_du^JoJI ^y-A ^ Ju4> 

£jiJl ^o/LJI cijLo^Jjt_d (jl VI ...(4_ h ^MjlJI j»c>U cjLjLlIII JLg ♦:<.■... I 

. 4_u1 Jj CljI^ ( ( _ y ^JUJl tfLuuw) 



„i a, a Jill (jr -l£: j—j— i-aJ ,jL^ _ lJu^djJI 1 Jl_^j _ ^jLZJl t <l jil^ " Tlj 

^k. .(i^^-JLLs \ $ c jGjI ^1 Logical Division u ^Uill 

oLjl^-L^ jlj^I L_oj^_tj LjjjI jJ L^J 1 n jUj .Dichotomy ^LUI < <f « mi "11 

1 jjj , , . JIjLlj JuJI ^j^o jJuiaJL tjr LaJLa <jl£ (jLfl i<?jJLv j-^-*-^ LiljuJ 4_Cjj_U 
^-<Ct-(.uJ <LaJL>Jll 4-Jl_>J I ^L*_j_j_ljjI Juuj t jj) j In 11 ^j-jz ^^iiJjJLi a (jL£ 

^jJI j-d>j j < ii a (j^Jjl ^1 J-hsj (jt^ (Jj-jLlIII (_ tjt iVill cLdjjJo (JT ic ^j i.n,a.**Ji 

M A J1 (jj-dll <LjL#j ^yTi—'w SjuLi-u ^jLuJI t ^jii^i "i„ll (jjj-t-ul cJio JL_dlj 

Loj j m t L^jJcsl classification keys n'A\ ^.uLLc 

LcjIj i classification ■ ^ <i > .n jul_j L^Jl <i«"l > ,.1 (jSUj m n^llll c^Vc j-<^*-« 
. Identification cJijjjuJI : ^jt 41aojJo ^ jjlcoj jjju ^u_ol <uk. J^ikl 

l _ 7 jJ1 a j A j i , ^ " 1 1 CjI_Cj_$_>JU LajLLsI ^jJS j < r» *r m 3 " ^ *' ' ^ I LijLlitJ 4jJj-S 

^-LJte-t^o — jrt",!! (J-il^ j-J-C (jjSj -il^-J c-jjJj-u^I IjLA (J-^°J • <L3t_i^tju3 j_lC 
j>Jla1 miJ La (JT lx. 5 ji i a ^<diu ^jJojJ \ A Jl ^jj-Sil 4_jU^j *-Jj-^ cJ JLj I Jj ^ *w 

^3 Li_uL_o I SjlicILl! j-uL-JlII ^jl VI ^ j j i *S Juv 4 iiU f^U^) (( ^ j j n T »> 4_Liiv. 

. <Ll5L£ 4j>-jJlj 3jJL3t_a ^jS^j ^aJ (<ijvjldJLI <,tl 



Upward classification jf ^^Jf u^^JT 

* - 11 

^yicj . 4_Cj <i ^- o lIi! n <^>1l 4jjI <i"U CjLcj q ^> l 



jiiJj ...Hierarchy igj^nH J<j <jH J-^-j <jf ^1 ^jlcL^sj J, J ,,n ^ I-IxSLa^ 

oj \ c,$ « jj-oj) j <jt » ^LjLlj i ^ VV * ^1 — c L=T i\ 2 >■ JuLc ^Lla 111 I Jufc 1 — iiu 

SjjfcLLb 4_l^Ijjl! ^Ik \\\ «Adanson t j_ <J ij_sj» JiLc ^> j A j r < ^> "< II 

4j^iaj lj_ajJL |juJ Lc^,4jJj^]| CjIj-wJLI ^JLc L^Jj'^ i^kjuu^ul} ^uJLdll 

CjLij_cj>JLI <j>t_i Laj 4jL*Ijj (jjj 4_Jj1 jltl 4 j <i oLc^_aj>JJ <j-u La ^ru^ll 4_-cLc 

L^_l3 (J? JitJ Jj->J tfj ^ AO^ ur ^_>- \ VV * La CjI j) m .iTI OjL£ Jl-^Jj 

4 ~i t ^ i p] ^ \ c « >__> [j-*^ I nj r » j-La£ ' j ' ' ^ " ^ ^ ^ ■ 1 " 1 fl -^.t 
^ t ^J] 4j| J --^i U Ijuk j*_jjLj ^ i "i-Tlj j . 4 "i j a uj ^1 * to*> 

^1 ( LJjLijJ Laj^cj 4_>.j jJ iJLaj cjLjLuJI ^ < u 3j <jL£ jJI <<^jJL«_JjJ3j_- t3» 
^ajj Lis j Planktons ol j j -*t tl ^<u1 jji « ^jif^ ^ ,7 c ^.Sjj ^.U i ** j < ~ ^ 

^jj^^l LA»J_ouJLaj^ 4_iL_*i(_ll! 4_o^jJ : L_«_A ^j^ 1 ^— ^ 4\ <^> ■> o ( _ ;f _Ll cLJL) ^j-jj ^1 
d j ■> j . U> 4..j,.. < r>..j.( ir^i" 3ju>-j lJiJ <jJj-Ti_tTu_a ' ■ 1 " M 4jj jJ I 

(La ^ La^_lcj cjU<^> ^ Lfcjlj^f ciJjl nn 4x.j^t>s ^1) Natural taxon 

.(^j^JLl) Genealogy ^ a , ,n Jj^Vl ^ 4£jLULl i^ljj JL*^ (*) 



^Uiu J£j t ((Mono-phyletic »,)JI U^jL» 1 3 A 6^*^ 

^^y^-jJl hj u_t_Uj_j 4_jL) 1 ,x-cJLr L-d-j-o^j <<iVl IjlA ^jr^- ^cjI— 5 ^(i iii ^a." 

.Genealogical Ordering 

I JuJ_>iJ j I "j > J LajIj ^4-)l mi "II 4.JV j ^jjL^JI ^jjC MjAJ i>"^ _ J-uoVl } 

j^t c^jL£ Jj_^Vl j "ill pj-AJl jV 4JL_4_4] ^jSUj V 

t Genus <_>«-L>JI :(^Juc1 ( ^" T I c-j^Lj) <£>J1 <>o cr^' ^ 4 jrt j'k^i" 

jLs j-j-Lt-Toj ...p Ao^ _ OiJ^) I^xSLaj Order 4_ujJLa Family <Lu^aJU 
jl!^ jl uf VI ^ Lajl^I ^ jo V pLZi! ^ I m. u ^1 <_iM-l>.V! 

V^l I i.ji f ^jjjfjljjl ^ ,<i_i 'i i rO_"J I ^UajJl « 4_j 1 mJ(J I » 4 i <z &>\ (jr^-Ij? 

Lu £>ilt 'J^jp ch-^ 4 til ^Homology ^JoLnSI S^Ud 4_& LfJljjJ 

j.—S\ j\ (jrt_ol cJ 1^ "< i"iV I ^L) 1 .<jlc t4 j CjLx. j_<^3&^a (J^o 

tfjjjov LlxjL^ I jl V| IjJtoLu ^-u_aj V ijf-uua ^_*Xa 4 j fij *r i^>" II uL)Llj_4->JLl 

4 j rtj i j^iII CjLcj^->JLI {jr ^ 4^Jl^Ju_uJI,1 4 tr/^U 4_jjLiil 4_<_u! jjj I : \ $ "< a , > n -a 
CjLLu^ J ^ a t4_uj f>Jl 4_Lw^II I ifutU 4_i L-iifi j iS^jusVl BjLp-^JIj 4jjLSlJLl 

;4 i i>n"t,l djL^KJI 

M-^ (jt (^1 t i i-uJLl I l2x_lj>- jj-C ^ L^-pj^a j> j r. (jH£. jp ^^-5 1 ^ i n ^'t 4~iLuaJ I Jj)-^-^ 
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^3-^-3 L4J ( ] >) SLj j<J IjLa t ^i_a^L_uVi ^ 4 htnW o'jus> ^3^3 ^^jJLjLlj^JI 
jj t-r< !1 3^ 3e lxi 1 tii*, < t i ula j) tn^w ^ aj lIo! — jjjI <jl j-^j 

<— aj^ trill L# t j^i CjLiIu (JT il ( 4j^_JI CjIjjjusLju jji ^jjl^HJI 1 

JijjLstj iphenotype cTj 6 ^ ^ ^ ^ 1 ** cr^ ^j-* 4 * 3-^ 3juju>JI 4 j^mJI 

J-*L*J1 Ijlaj ...4 nil 4_1_l-J1 ^ <-.j n\ L^_a^Li^( Ljy Ja> J_iJl>o L^J 

^1 ^j^I JUJL^db < fTji(^>"itl 3 j lor jj j" < *•> j t^JUb LLoLjT ^ Jl 0 1 ^jLi 
^Jjl Sjlaie^ 1 g'm 4j1 f n"Jl SL>.jjJ Ln^ a 3jL>-l j 2l£:jjs»atjC ijr a l^.t '^>JiJ 4jjL3Il11 
Liaj 1 jjwjJLl.Ll-^ t ^ j „'*y" jja-o^l 3 JL>. j ^ 1,0 n" i4_j_iljJI 3j_Li_>J I I ^ j l"i 

(^jjijljjl I U^j' ml j_uUI 4_^jjijJLl 4_^j^laJl dJl^jj .eiiJjJ 

^ UJ^J 7^- '^j'^ ^JJj ^yJbs^j^ t <Gl. j ^ jljJol L-aM.7i ^L> jl-^.IjJ1 JjJ-Ll 
Michener j 4_jj^>o LiUaJ J!u Jj^Ij t ^ll!l J^JtUI cjIj-*1>JI 

.^u-uj ^ Lg>>^ Lgj>^" Branching (*) 

0^_"lH,.~i, ... " .1 « . (jjl (o-cj^i jl^i 3!) ^jj-LiJI >U ^Jt ^1 ... a\\ : Divergence (**) 



^ j ■ - ^"Tl 4_JLi_c. 1^ jlr j^^Ju p""*^ ,^^\\ JiJulj) 4 nl" -V a 5 J ^ J ' ' ^" (J^Lufc 
t4iJLJI CjI j^LrtU ^jUJI J^n.llj iL £j1juJlj iCjlljJI JLSLif 

^jj] L*Uj) <?JlL-9 ^j^lll < A^tl SJuJljv icjjfl^se^ t rt 1 f t, I ^ J V" (,»| 1 <Lil j _ ;r 4 

cjLs>L>JI _ Drosophila yt>$ S^LUl «-jLjj ^ jl^I a (jn?> ^l^jt u^j 

> <a ilit I ^JjV^ 0 wb.*_) (j^JJ (Homo n ^1 t _j H *JJJ J-^j) L$>~"'.'^ 

^ mi ill L7 jj (j! (-Sj^jlj LlKJs cdJjj ...(Pan >->^ L >^L>. ^1 4 i<i lU!) 
^^Luaj- ^ 1 jUtl tfjj-LII ^1 t j_c MjLa La^ " ^1 ^ Vj 

J <i 1111 J>lfo 4jjjlalll LliLa^lli^VI oAJt Ji_o a ^ 1 CT icl 

(Jf j3 « Ljj» Jl LIj I^-lJu (j^ju ^LlL*_3 ^^h^^ (jJ) J^^"^ 4 o f Q^jua_C 

Cj Lllo-UjJ I 4_ljj L4JJ Jl>- 4x.j-<_tj (-^LjuJal 4^ AJJ ti->- J jLjlj <£:j^aj jjljaiJI 

4j3jJLs t Family 4 lj cilia ^Genus ^tl>JLa Species g^JLII : 5j ^ 1 ■ ^" 
^jjlj 4_a3j_c oLoLSUI cJIjkI UKj Class 4^lk]La Order 

^jiaJLJ Jy-ar L Lq-« (4 — j — <L_jJLu£a_lJ I CjI — — 4 — >JL I (j— u — dJI J a J — >J| 

coJ (j ^ » 1 1 1 t j ^ n . „j jus a t «Tribe 4 lj ,^)> i^nt ill 1 j ^ ^ ■ - j jus 

.Subfamily SL,^Afl 



^i^. jL^jjl £-a LLaljJLa L_lI1_>. <Ul_j_iJLI t uy< ^J^_j a jj (jL£ 

t^JLsl^JLa 3 Jlj^J ^_I L <i^o > ^ "n _ mj! < rtl m ^j^, 

jJi_j 4 ^ .^-1 U o IT (^.o-LtJI ^t-lLi Monophyletic 3j j -^a 

4il^-4J>JLl O - * 1 O -4 JJJ T 1 ^cL-u (jr^ cr\)^ L° 4 J ^ ' 



O \ H> i 1 in 

Jjj t?-a»"l 4 j ij i\\ 4 jfl Un^ill lLiLcj^aII JJLC C^l iU^l ^J] ^LlJ*_1 Cj Ij-t-TJ 1 

3j_£>l_Lb j j r^r?"! « 4jjj_LaIlJl t " * \j * ^ Tl O L^_LaJ » ^ < nj La ^Ijuul ^1 « (j^jlJJj I jJ 1 

^jd! jj Ub < ^j<"iT< jj^o ^><-I' Ijla (jiL-cj * Founder Species ^^ujll 

jlj^J Sju JL^v- ^IjjI ^jTi—uJ JuJl_>- ^jjioj Jaiw I — cuJ t^t ^ tUfl c_)Li>eJijVI 

Ju>JI f IjjVI jijSJjj tSjujLc J 1-l>- \ j-j-c *-jLjtIuVlj ciuSjJl jIj^JIj Lajjlc 



isa 



^p^J^rH-" ^JjuJI AjuiIjA :<LutkloJI bd\ in 



CjI JL>»JJ O-p- t«(j-"j)J*M 1)) 4jlju3^ jJl ^ nj Mro"it1 J^Cj^Ji ^yS L^_jJ1 Uj-ilif 
jjl ...(Cj^}LuJte CjLu^-JI ^1 V^jj I4JJ 4_l*IU1 |*l m^VI J JLC ^ ^1) 

4_il_>.^LU < (j-aaSLl I ^ae_3>Jl CjIIs) 4_l^1jJ! 4_uLilualJI Cj Lc >4^>JL I fij <nrt"iT La by 

* - «r.j " . .m <d*_jsj V^Ljc^o (((Horizontal Classification u 7\ '^Vl ... ^ "H» _i 

(jl ^-fil jJlj . 4— ibj ^ i U ^1 jjVI lTVJ * 1 ^Lj t Li]j "l.lu c t fil 1 .1 jj-o 1 ^ <ih aj 

^jjO l 3^JLC 3_^_^C_^3 ,j^J ^1^1 ( <l 2 < ^ L ^>- 0 cl"^" 3 ^jLi^V ^_>0 ^fTjj f^"tl 

J^aL^ 3jJL (^|) ^jj^jtaJI Jj-iJl lL»^1 j| [ _ 7 1>- £jj ^\ {y* LjJl^j ^jX\ IjlA 

L>*J L7^J^W ^03^^ ^ f*^ ^ j^Jl (jJjL-LtJLl 



Numerical PheneticsgriUU V***' <Wj*lt 

C f-i ^> Cj\ n aJJb J/u ^-l-lxu T JI j*J^c JLa-lj*-! ^yC ^Li*b_£ cJLl_L<ai,l ^^ic 
jJvL-o dJLl j (_aLtia_j it Ail <^i"iU LuwLl^jI It -TtTu La j1_lL>-^ ,"it A ,^\\ alxJb t^ru 

4jlj>.|jJI) 4_lLlj>J1 CjLLu^JI Jr-A JljJUlII LlS^-JU (jl Jju 4^vj JU l_ljjlJI 

Cladification Jtj^KJV ^jUt 

L^tl ^-il < rtjM^'lt ^ij^Ls Willi Henriing 




^pgJ^jJI £$juJ\ 6uuilj^ :<LjfrLoJI Siluil 

< *1 mi V _ 4^j>"1 miH CjLLl^JI ^Ir jLt-al^Vl j-A JjVl :<j-ui_L^L*l ^jjLuu* 

(JJUJiJJLl £JjL!L) 4JaL.TL.tjl IJUlJ £j-^ <j-^ ^ J ^ J ' ' ^>"' <j TEwC (J£ lJlIUjLJ (jl tjjfr 

Jl JL». V (^jJl m.U 1 ^ nl<» ajLitf-lj .<llo ClijJu>o ^^11 1 g-J ^Vl J£ J-*-*iJ 

4JoL<_aj_j t rtlLL «^JLul>)) <L>*jSlaj (^JlJI ^ A j / ■ ^"H J^j^H <jL^ ^j-oj . . . 4jj^>. 
ijru 4j1 (ViII *UvjV jl iV I ^1 (jjj (j^s Clades j^WiM 2jJe_ii £jl>-^ O- 4 (>* 

.(< njM^i'iT ^yjjIjJI 

*UVI 

j^yS JLS-jj Jj tApomorphy J^lj J * " ^jja 4 n "< mi 1 1 Cil <i mil 4_i^ ^_<j_^e_fl 0 lr 
CjLijuaJI : Jit-tf 4_j_c.j_Lll 4 rth -%J,I 4jl_JalJI 4jvjI t j_>3 (j£^« j j-jl^I jL.l1c.VI 

^jru 4£j"i Mill cjlrti^Tlj iPlasiomorphy ^ l-S^L^I ^ Sjj^tHI ^jJi^.tl 
^1 S^LkJI o'jjl (3^Ji) Sister -Taxa 2ujlj_lU 3 j n j m^'I'I diLcj-^JJ 
Ll^LojI S't V.tl m<U cjLo-uaJI £j^t ^ 5j!j_iJl tfjukj ...(Autapomorphy 

I4J jLlI 4_L3ljLial OjjlA ^jjljJI Lsf Juljut2ul\ * \ k> «tl Cjr Luu 4-il mm II 'Ajkj.J ( j^LloJ 

^-cbjJI juj >o <jl» : 4_i ud!>L_^ 1 4 J j j| t (1993: 18) «Dupre 

f ^ '"■ jJ-SLl 1 — USJ I jl VI I .LJ&.l/> J-_<_J_JU V 1 ^ V w ^ ^ ' 

(jl jJulJI Coo LkLLSjLlj Lr Ul ) 4__ajl lf ^ll 4_jJljJI 4_a-> j U 1 1 ^_3>L_>. Cr ic J 

jJI rA-t-^J-J II ^LtlJ cdj-Tt-tTd-J i _ ;f jjjl jjl ^.Ltalll (jLS t (3j_*iL_J-J3 (J^jLa-ttJl 

ijr i_jlL*a_lJ 1 ^juojJI JljJl a j l-4-l-luj Jj^stj jjl Jl_a 1 <t ^ jl!!? (jl 4_Lc <±jJL3c_jj 
L"( K ^yS < Mr. "1 TL-3 dJU j ... 4_loL>JI diljl j 1 r MJ ^_Ja_j*3 4j| r x> 

(jr lJI ^ j A j ; . 1 1 cjLcj-c^>JLI (j-u 3j_i-oVl 3 Jljk a (jlol^lal ^^-Lc ^uLa ^j-CLjijjJll 

^jLjiiilll all (jl ^j_4 ^.CjJI (_ylcj t L^-«al 7 T I 7it\n c a L^_jJ I (J-uajjj 

jJ-jjIjlXI ^Lpl t j_a ^Ukj-LCj (j-LJJ J j I jj I (j^j rlj M^"ll ^-U JljL_u Sj^jusVI SjL>-jJ 

0! VI 

3^ Jljc-lLI ^1 j_jVI '"it • ^" I jl VI 3^ l^VI 3 Jl__lj>-3 j—i—j-iu V 4_LA_LLua3 

t « "tl ^Ij—jJVIj * Founder (stem) Species <j ■■ MijJLI i II (j--a 

^3 ^j-4J i 4_lA-l1loIlI I CjLcj) <j y oil I— «Lx3-i i—ailit_xj JjJlxj (^1 Ljjj^dj 



4_Jj o mi jj£i jL 4 } rt »U ojla !^Lv p ) «Aschlock n^^lCuU) 

jl ^juiLlll Ifl-^jfl n 0 > «3j-t-oVi 3ju>-j» MjJu Holophyly 3j-ud^I 

ujjL-uVI £ _ jr 3 (_aM_IL>.VI jL£ La LjIj «^JiJuSs)) <>.iJuv t^jJi ^jLt-iaJl L^aj ^ n <p 

IjJU 

.^L«JI ^^jJLlIl^JI jl_L>V1 yc juj>o 

JLftj ^cJ (J J tt,l) Ju Jl^>J 1 ^.j n I, b 4. j ^ h i^t'ill 4_c j_-a_j>J, I j^/ lj_lajj 

jliaj jl l_^v 0 t Tax on „t jU " Tl Ik A Ac -jUa 1 U LaL«j 3jJs>l_La 

i^jj-LljJ I I : ^j^LJj Laj. j oj 1 I" ^- ^ l_c < (i I 3jljJl^>J1 3 Jl_>- jJ I 

1 jl^ t < ^ j "( 1 s> "A\ 4 j \ <\ c L:r -liC ^jlU i (jf c-*-^!-!!! j-^ ^j-a j - * • Cladon 

i L^jC Jul) I I 4 j flj ) trt"T I 3 JL>- j-J I ^j^a Ui~ i"i I JLj Ju>- La_(-u 1 i « ^ HA » ^ LtaJj 

Classification A ^uj^\ jl LaJiLa) Cladification jjb ^-oVI 1 jl&j 

.^Class j^a j^ILtiujo 

Cladistic Analysis «i i », <.,,\ jf j-j^^JIj Jj i^Vl <>j u_ilJa}L_*_n 
3j j_c < M t < IT I .1 y <. < , uILa j-aj iPhylogenetic Analysis Jl j_a 

1 1 u V I IjuA Lj 1 j> 4 1 c_g_«j . . . 4 j * ^ ^ " 1 1 i->l ^ aVl 

: Li^_i^ 4j jL^ ( JuJL>J1 

^ <>ij Juc^ljJl (jl 2^>-j^ ^] 4jjj) U" I i ^jj-jlll ^Jojlxj ^ujL^j ^ Jl^. _ ^ 

( __ T ic : 4Jj1 4 " U CjLcj_c^>J,1 tr"" 1 <i 7 j i t^ljjVI j_-o 4jjl, q " o j-j-C CjLcj^jt_d 

. 4 i\ \"i 4jj^Laj f 

(jUjwuat di I j) 4_ t j_j_»JLu^j 4_c^_4-3e_a j.c-uo ' ^ 1 ■ .1 1 1 a JL«j_IL>. 1 CjJjS _ T 

j<jc.j3 ^^k. cjL-jjOJI a jj jUll ui^L^I jjBji^) Paraphyletic taxon j^jjJolZLa 

I ntU 4 j j < dJU>>j_? LgjLaj <a ^uil 4_*L j_4J>J, I 1 ^ I Jutj . . . ^cit^-^^J I 

.^ItVctl I Jut 0 ,t < 

^ 4j3I j_UI CjLcj_«_^JLI j-uaj 4Jolj,"t mi I ^LtaUl IjUb 4 j t^lj ^Juu _ V 
.} JUl uiillitJ La lj_ui£^ CjUl^-c^J,! DjUfc jl C-l_l>. 1 ^ ■ A\ 4 j <ii j 1 1 1 1 4-u^l 
IjLA 7c_u=l_uj r> j n^iltl ^ijojJI Iju^-I L^Lkjj ^^-jJI 4j^j_ujJLI CjI. <i i^II 
*_jLcj^au?t_<i 1 j ■ ^ * 4_tJjJJ I j « ^ «^JuLA)) ^.Llij 4JL?- 

. 3_lL>J| ^jjj U"ftl CjVj^cUJI j^o jj jt-stl 4J OjuOjju La <■ " > ^ '> t ^jIj^jl'lj 



^pgJcfcuJI £9julII 6ouIjO :<LtffcLaJI 6>l.i.wl 



i- Til j, — a JuJlaj (Jjljlxi^I 4_J* — uulj 4j^Jaj «^ t'f A)) ^Uaj <i <>i "n V _ 1 
jJ i cLt^slJv. CjLLus CjI j 4_C^_<j_5c_xs ( J£L! 3jljJL>- 4_u^_c ^IjlLiI IJLj_a j 1 U" _ 0 

jLjlcS" Apomorphic jl^I 3 jju^ /y» <ZL*Ull cj! a i^TI i _ r ic jl ,^"^V1 _ A 

J-uoVl CjIj £jjjVl 4 I ,„!,„ LfcJLLc o( j " n (^1) 4_)_>jj_>J1 CjLjj " ... U ^ 
L^L^JjO)) jj^Lj <jV 4_Lk U> it! I J_A> oLs^JLa (j I ^ ' ^- " j IjkSL&j . . . "1 

, « UAjJLuallil LolIa_i») 4_Lq ((<— <3J^ ClLI 

sister groups 4j)lj_lil cjLcj-^j>JU 4 j <utl Jl ^ r I _ V 

L^S^LljJ^ l_3^L>*^M {j^ L«a-4 LlLljv Uajljj L^JLtJ <jI (jr^ 1 d J^J ' 

.(4j^j n^>"itl c_u1jJLl JuJu>o ^ JjjJl <<£jJu4>)> LaIUt I L;r lirj 4 ^->_ t (tTI 

KgyJLi^)) tfj-itjl mJJlII Cladification ^gjjUl II ^> jj : Jj-aJI ^u^^Lvj 

4_l ^Ij-jJVI Jjl^-J 4 jj) 1 4 tl 4_i ^JjuaJI JL3 ^ tij i < fVi tl 4^1 U iT IjLp^j Lt-uLt-ul 

^1 JlLcI ^yic^ .4_4oijL?tIL<j 4jJLLa_ua_4 4 j f CjI J_>-a ^1 jCul ^1 ^>L>.Jua 

4_42_ua ^jlc jLualt^^l ^ j ijr ic cJiJ-LualJI ^ilc 4_^j1 ub ^Lc 4jLa ^j^a ^Jl^l 

VI . ^ U \ ( _ r s (J^IiSlj V ^ jJl ( rrji it j Ln * 1^"m <t t»T CL.t-L) 1 o _ 3jl>.1j 



— S L^__La (jjjjIjJI jl 1 Aej lIlL-a : 4 — j <? j r n-t ill ^ laiil oJ^Jt> (J — a 

4. A c Laj ^ L_Aj-l^f jl j".^Vls LajjljvI (j] : j a ^j—to-j ^ 3 

. \ 4 jtj 4j>.L>Ji JlIc L$_jv1 jJfc-j_*_ul^ CjLajlall jjjjjejj C-oIj ^.LIaj 4 m (JJ _^ 
(J-* 3 J-±-i ^ J^-^ 1 ^1 o ~'J ^fl j Ii^i 1 II (( (jju I -J » ^LLojj 

^ JujJLl ^ 1 — o i^oi ^ ^ jlklj Lj<w ^Cladification ^j^UUI 

4_j| ijT Jb i^jj-LaUJI ^j^-illl ^.Uaj 5jl <t1 r.ifVl 4_> jti^l J^>-T 4^vj LijLLfcj 
JUJ^>J ^ id j 1..M.U Ja-^Vl 3 j^Ua Ly ±c a A o_1 rt ^JtJ jUuVl ^Mii 
S^j^Cf t 4jvj jJI I 4jjj I^m t \ j is2> \ ^\ OjJSr l4 j ^ j h rx'i \\ d)ljL>^]l 

jj tj L^jLu^^ L^cj^ *jJLl jia^j ^jl ^-uaj t-iuS^a i dendrogram ^JlJI 

J ( rtl ( nl O ' * — > L_Q_f} * -J->- 1 J JL_*_J m£ j ft 1 Ml a £_lLHj ^,-3 I ^ \ j" 

I JJ? ^ " > — ^ oLaj) It U (j^. CUrt_jJI (2>^J 1 a 4— tjLgjJI 4_JLi— u3uj>J ( t _ ;r £! 

^1 ±31 6^-^ 4. K mi U alxjt i "U j . thamnogram ^__j__lJI 4i_ji^ 

:4JtiII oLLijVI 

(jut) ^ic-J i L^JLo Ci c?"< Mil ^r^l L^^jloI Juu 4 j ^ j*, tl oljUvjJl ^jlo _ \ 

.(4 jUjj-mJI (jIjuJlII) iCestoda Ij>j "< <» j mfl 4-jc^*_?c_^i ^Ij 
u t (Flukes ^jLi^Jl jf 4_ } _3j L ^H ^IjljjJI) *Trematoda IjjjUjjJJI 

^Turbellariaol^S^Jll 

.(4^1JU ^Vl 

^ < ulfc.il ^Lt^j ^1 j^lxJu J jL>o ^? < 4_53_3 t M.f cLLjlJ jSo j«J La.T 





^p^Jg^jJI £9^X11 6uwlj^ :6>j<6loJI SJjluiI 

. 1 ^ i njl J 4Jj C».fll£ Lc-4>a Jl>-j_a JjJjua CjI j 4-lLuV i_LbLzlL) 1 ^ ts-\W 

a_4-c. ^plt-^j Coleo JjVI mi t^ya ^(Coleoptera IjJbj jK) . . . 4_U£ 
^ j3j u i r 1jlj5> Jju dJJjLjj t 3 (jt^-aj Ptera ^1 Ulj <. ,1 <^> 

4j1 Q tl, 

. > V\o ^Lc jjU^I Gode of Zoological Nomenclature (^l^pJI 4_ i ^ u ^l ojJsJ^) 

^j^fcj J^Jl-l.^ .(generic eptithet ^ <i . ..j^) genus i_>ol>Jl ^lc: Jju Jj^I n mi 
> . aj j) o^^^' * J! (j-o-^ t l species j^iJI ^k: Jju ^LUI JjJlj tj 1 1 < 
4 jq, La,lH ^ ^ n miTI olj i^TI ^jufcj (2Lol_c L^j^tj (specific epithet 

^(((^jjJLJ)) Lgjjlalj ^jtj 5 j , ..V) Linnaean binomial nomenclature ^1 l^jir JILj 

3 y-A JjV < n m, "i <l LoJUUL 4lc La ybj) 4j 4_3L^J1 -^'j^' ^'^^ 

Ale CjLa^JjtA (j^a JosJu-ul La ,J5Lj 4jL*-"<_< <iVI LljIc Lulj . ( I Ju Jl>. Lcjj j j " r 1 j 

^■Jl^ajVl 4_Li_tJl )) ^-t-u\ ^J-tl-I i^iVl c,.<i jU 4_d_)LLiXI 4_Lj__«JI (3 

4_LuJl ojuk 1^; a c.-» o> ^1 4 rtUUl ^1 J-ij- M.I ^a^JLI j i( (type specimen 
4_usL_>Jl 4" j <t ftt j-^Vl Iju^Jj ^Type locality 4 j ^jj-^HI 4 n U ;U mmj 
j^j Jljv^j ^1 ipolytypic specimen ^jL«JJl 3jjl*J11I ^I>»>IJ 3 > miML 
^I^. ^IUjj , subspecies ^Ljlj^JJI 4_ljj_4 L^juuaj j" < Jl3>^ L^jI m r 



Jjl ^^-1^3 tt; yp e species ^j^-cj^l fs-^J * o-* 1 ^ ( ^ '^je Ji' 

I Jufc *_c I j miLcjj) *type genUS ^Jj^qjVI ^hi -»JI ^_<-ul 4 Lt t_a 4 I j \r\ (j_>a (j-uij- 
4 il» f J^Lmi a (3^tj _ 4 1 .l,^ i <«I Jj»-J>Jk _ JljJlju ^u.i, ail ^_<-uVI ^1 3jj_»Jij 



^1 ^ i » <? n organisms olj >>>»"iU ojl^j M.r ^^LlJI jj^JI < Jn/Vii * 
«." ) aM<< 4 i^LHl cjLuIjjJI j^SJj tCjLjJJI 4SLU_<u LuLoJj J^tL jL^ t (4n^jJI 

«Monera l^_uj-o» Jl Ig jlr 3^°' W^ 1 - 1 ^ >."..t_<>> ^ Ijl^J^ 1 ^ j -<a-l*J 1 

cjLLjL^ (ja \ $ La ^jl in " V (_p-j>. *Prokaryotes Sl^jJI cjLljIjli ^1 

«Eukaryotes - 



f*) - 

: ^r u SLl <j-a (jr JI |<iiiiil n ^ylJl fj,-Aj i^jjjl CjLuIju VI Jljvjj (2>SLj ^cJ ^ Liu T I 

(Eubacteria 4jnj 7>~*S\ Ljj.m< ilij Archaeobacteria 4jpVl j? 4_4jJl2]1 Lj^LJI 
(**) 



.(^>.^iJll) ojjj>JI (jJ^jJf ^-jLji^JI ^ jLUI JjL*j >*j 'u^^ 8 ~ l^j-^^ pjjl ill (*) 
jjLl_ j _ljv JSLj, ^jjUl tj^i 0 -nII t>« ^jL* ^ ->J ribosomes oLajj^_ijjJ I ( * * ) 




i (. 1 ifij.t J dLaLstjo 4_jj^jJ1 L^j^Lc <jLi 1 ^_ya-TiJ 4 j ,L>J1 oju^j oLSLS 

organelles "^j • jJ7 Lc L^j1jIj>.Lj 3jpL^ILc oLoj^j^jj^ 4 \ut J*\ ■ m"mj 

...CjLj t-ia—jJI oj-4> L_£J Co^Sj ^^^JlII 4 Sj^ta 11 JIJ3 I — o« . 4 J j A U M ^jJlH 

L^j CjLjij (jyjJI 4_lj2_l^JI a 4_uL_lj>uI1 42^LstJl aAJb Sl.iVit 4 j 3 j tt„>J I (Jj_ua Lfl-ll I J 
^jJJl uULij>. dJj-Ajjl 1 n T JL>- ^ I (jyl^-^ . 4jj_^^_d Jljp V 4_tJ_>Jl Sl^j 
jrjJ_t*JI ^Vo Jj^^Lq 4t <^jt ^jJJI CjLuI Ju »_ xjL>- ^1 4_lL>JI 4jjU>-1 

"IV * ^jjl jlU) I j j mj (Sjj ^ LM_>J! 3jujljlJI cuLulSUI cA. ,Vt <jl 

, ^4_L_u (j^jJLo 

Lc ( J_£ JjLj (Jj^JI J>_>-jj iKilo. /Mj '(Jw^ 3 ^ l>>-^ ^ I j trj <t*>» eJi-u-ua_jJa 
j^j-A SjLsJj 4 j A j ; ■ 4_c^_<^j?c_4 LjjJl^ -v Ju9 4—i lL>J I Jl_j_>- j L^-La ^jLS" 
■ .i rrTl lju* <jt lijljUllljLj ^ 1 «j j A ^ jLSj (Protista 1 "< i n'j^jJI) ^LJj^M 
^yJ] < ij^_sl t _ 3 _A CiLul—^ J ^ -"'j 4 j tr\ * "it,! CjLJuI£U1 4_a j \r\ j a j> j j'CTI 

^Protozoa l^j^jjij^-iJI jt 4_l1^^1 oLilj \ -*JL ^ La ^^3) ^LI^-laJI 

.,11 U Cj Lj jJ \ \ Q '< Aj^j CjLjI t <H ^J! c_ij-isi ^^-i-t CjLjjL^a 

^LLlL^j_jJI L^-Lc ^ t J_j-a jj^Id I i-jilTocJ ^yjJ^ CiLilarj i ,,11 ^iajLJj _ 4_tL>Jl 3jLjj>-^ 
l£JLLA ((fungi j-L^dll jj^jj ^^oLiw ^ ^ j CjIj 4JJLj 4_c^_<j_?e_flj 

4^Liilj (o^Ij-l^J! J-l.oTJ) Mobility a^^>J1 ^ Sjjl^JI ^ ^Vl 

a Tjj V j T I 4_Lz> l_£_u 4jjj i^i r j. j ^ J l^—fl v I Jl »t I f. Lb ^ liT. 3 j J-c\ I £jr jb 

Qruj j tU ^Jok VI (cjLiL-U1 3 j chlorophyll J^jj^KJl 

Ijl<l j j r . . .cjVL^*J1 (j^t i) ^ J1j^>- i-iLJu 3_4 L_^_lJ! 

^iuu j^yk: jl o"r Vi r.j^f ^pJI^ i(«Cuvalier Smith t-.j o . » fiuJLalS')) Lklj^x? 



.(^^l) ...Tropism 



4_j_t^3 jjjLai JU9 i Ljlj_ojJ)j_J I ^uiL 4 j j *f < 3 J_>-^ Jj-jxj (jl j_j_c . . , 

\]n m \a \ rn ^LSLtA ^jJLal ^jj-S (jltVt.t,! IjLA tj-^J i 4_tJLua-^jJ I CjIjlj^jJI 

:^JbJI j S cti\ ^ a.^tMJ CjLSKJI Ju^IaH 

:(jrC&U« ^<>i">5 Empire Prokaryota (Monera) (j^JJI cjUsI ju ■ 
.Kingdom Archaeobacteria ixuJLaJI L^pSLJI 

. Kingdom Eubacteria L^pSLJI 4fLU_4 

: v ; cdJU^i <--.<,< ^ tX\j i Empire Eukaryota (jjUl CjIj.^j.^. 4jj^lalj^ol ■ 
.Kingdom Arehezoa 4_<uJlU! *— iUIj_l>JI 4iLU_4 
. Kingdom Protozoa cjUI ^_pJI 4fLU_xi 

/**^Kingdom Chromista gLuoVl cjlji 4^LL«^ 
-Kingdom Metaphyta (Plants) oLjjyJI 45LU_<> 

.Kinngdom Fungi jknfl 

If ? s 

.Kingdom Metzoa 4_ul ^>J\ CjLjuljJI 4iLU-* 




4iK Jin «" niL I 4j>iUlj 5 j<iUTl ^jIjjJI ci^^l j^aj Kingdom 4_J^J 4_l3 ^_>JI (*^ 

. l^La VJU ( r >U! ujJLt, 
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J£ ^ pLCcU SjljUXl 2L2jjIaJI ^ 6 JLA J * jlj-sVl 
CjLJjVI <>o j (L^ j"< ill) ^jJJl CjLuI JU 

.CjLijLaa^UI < tutu i^vi^AJ Lr^J <J^ 'j-^JIj 

JL^-JJ jIU Ml'lVl ^1 4_3l__L^VL)J 

t Budding ^x. j^ill I^Wna <ys ^jIJjMJI 

HI I 1^* * f * * ^ J - a " ' La <_(Li_4jj^t 



^Llj^ 4_uajuaJt-4 jJ-C- 4.,y nil! ^j^a 4 d"< a L$_j| ^ < « » > i4_ijjLi m£1 4j^> i>> V L^>Ljx 

(j^jljpMJI jpliiJI ^ L-ssL^ Lc^j llUjla ^SLIj ,4jjijf ji c^jl^ 4_j^j> ^-Li-ob/l 
Lj>Lx jjjlj>J1 jj^iJI i mi m (Parthenogenesis (jjjutJI pL£l!l jjt 

4_jjua_uJl 4_tJL>Jl j j UT) 4_j_3j _ I JuJL>o 4_jjjj^M _ ^Lji^aVl ^Llj| 4ini^i>"io mJI 
iy* J 1 ' ^ ljr& ^JlJ—*-^ LSj-*— 3 ^^ j3l_iltJlj t JljJl^w -ij—^ (jj-IJ ^jl— (jjJ (j-a 

cjLjj. <oflT! ^>11 ^(-u-L>J I jjl^Lill ^_<j u-jjLmJL ^jjj tCjLjlS jaHJI 

.Planktonic Crustacea ^jL^II 

jjISjJI ^ylii 3 ^"'j - - Cy* cr^ 1 lSJ 1 -*-*^ V 

<>,„d(JflLi!tV 4jj3 lV< fl L_l_>. jJ j_j_JLi (J/OLjLLJuJL I ^Ijl LgJj^>. O-ijl 
jjL^IiJI /j I ^^Jj (>aSLj Lbj <_u (jl 4 j \c. "ill i j^a O^— ^ ulj 't_ ? -'-til->JI jjlSjjJI 

genetic » L7 lt_>JI rjj\ j "ill j^in Sjjls ^ 3^ j j < SjLj) (3^-^ ^ m<1>H 
J^vf cIh 0 ^Ij i^ttl pl.i j a t_o_ol£LL1 j-a ju.v ttl "fc-j U_4 t « variability 

IjUt^l 4_uLpJI ^j^ljiaJl jj^l ^LojlII L^j J«itj ^pJI 4JLjJ^]l ^1 u" , ,iLi^ 
^lL>JI gi ^jjjIjJlII CjjI^ 1 t ^ AV * jiLc ^j.^ cj^ 4^.1 ,n I ^ (jLs^JI 

t4Ju^j ^jJs (^jrjj'^l 4-<jjkL^il ^yj-ni itl jJuLSI L ^L_>. ^L<Cafcl j j 

< rtiV^l LoJU£. «4oL>JI 4jPiJi» j>LcV 4_^l^ 4-l.uIjJlII jj^a 4_»JL1!I 41^^11 CjIjuj 
4jl or (JiiLjJI j i^'ttW (jlj iSjuwIj 4_lL>. LqjI (JjLdjS (jl^-p- (^1 4 n->j i ,jl 

4-L^ajjJl ^L_o2jI 4_iLai2 {^jic oj£j-A 4JLvjJLl lLUj (jr 3s CliLujIjjJl CjjL£"^ idJLvIo 4_JJv 




\-a L_al. mi "i <i\ CjL_u*IjJlII l_3JU4> jL£ C.j -v (jrwKjll jryLfc clot ^ 4J^V1 

cjIjLSIxI cj^jsI^j lIlj-jv. ^^j, mi t II (jj-oJ! ^J^T< < <i a 4>jJLjJ1 4_L>.jJLI lzjIjuj 

tlj-^l (jf ^yjLUIj i4_j_*i^j CjLLljv i g j '°i f & A^ a 4_iJU_*JI aJJt (jl Jj^l 
^_4> L^jl 4j^£lU Li^L-iJl «tiJ^LdU» <j1 : j^>-I j— ; j t "bj »C_>^L_c 1 Lg-u-» CjJl>u 

olUt> <ZjLuiIjJ c^-isl 1 JlSL&j ...4_L>.^o Jf> ^yS 1 4 , ,. ^ <U-S Ju>J ^jJI ^^LsJl 

Jj^flJI L)di^ 4_3jl3-*-^ «4 j j i ii^JLl <J_<u>JU ^jjl xj Cj^jJI ^ <>> <u q 

( jjfj£LrJI 4_t_La_c. (jr £ 4_j_o_jSLJ1 CjLjjjIjJ ^_j\_Iu OjL^q . j JLjJljkJI 

o!j i Ajjjlal] I Ljj>.^J j_t_J I ^lii ji^Lj>4 ^^J! 4jt jJI cjLL^LfcjVI U1>JI 

L^l£jj ^vjjl (Ji-1j CjLjjJlJI 4jjvf jjj^jj 4 < 1 1 jji-lj ^jj-dll lA^>- 0£5^ 
cJiJI ^IjjtJ jMjII Lcjj _ (J^jjuuaX\ L^J ^j-^So 4_lLui jyia i(<— iLtjlILaJ 1 ^jja 

jyi Lflij^jLjs ^jL^ ^jlJI Jjl fill (jl Lq_^ t4 1^> flLc, ojl^ L^j ^ ^ "< ^j^a ( j^J _ ^*Lc 

K^fijJLLsjjU i nj\y> C-U-^ (j| JLJU 4 Q j Ml (J-jJii ^.1 i^l.UJ>^\ 4_JU_C 

^>^L> ^1 JL^^l diJG ((jjLallj tl 4_L^Vl ^ ^ 4 ^ xlS ttl 4JL^£.l 

^J-mll'itl f.Lju2—C.\ c_-u_Sj_jj tCjLtl j-_i_-*JI (jy j3 4jj_i^sM j 3jj_^jJ| 4 t j t U I ^ j ^ 

^ ^Ij-UI jj-i-^j t viviparity SjV^JIj oviparity 4_LbLtVI ^^ALlbj . I $ U jj 



<j— -a i-d Ij j-j— C i4_uajl_t-<a_>.j ill Liuiaj i (j 1 j_j_>J I ^Jj— >' t 1" 

l-xjIj — >■ 4_JjLl) j^j-S (jOJK-tl — a (Jji—aJL (((j-u-iJlIajjU (njl» 4-^>*lj ^ oJ^ 

4jrU.Tifl ^J^l : j mi c. £_<_utll1 oj-SJl 4jL^j (jy^O" l_3^L>- ^-uaj^o <jPJI JjjjLHI! 

L^LJti] 4_uljjJI jl^II tj-j^Su ^ mi ^.Tl LM_S. J£ Lgj <f\{\, mi" ^pJI 4_l^_l^J1_i 

4_)j, l\ 1) 4_iiaj^_jJI ^1 j4-Lx.ll (J^l-l Ja-oJIj 3Jjj>-j^q Sjj_juaJ I <\\ U (j\jL>Jl jj£ij 

(j? jJI 4_5j^IaJl <jl 4_2jJL>J1^ . (c?-*-^ Till jj^SJlJI 4j j U t ) jj^UI 4 jU r ^Lul 
j^*-ju 4_>*j_i ^yJI Ljj ^ pi jO_uuaJi]l jOLb 4^>JLjlL ((^j-o-jJlia^U i L^j mJJ i^l 
j->^\ (J jJI ^jJI JL>JU I JlA _sLuj! ^ L$_» ^1 4_£j > La]l tlJljjl L$jua 

4jjLlU 4_lJj_o m, Cr k, u ; ill J-aL£!lH J£L> <Sju1jJl 4J1 0 r \ 4 ji * 
4j| <ar I t"MU'a <4J9j) i ■ a j> j r SJljJu* cljl ^1 L^^Uw jo Jjusjj jjJI 4 

. j*Ja£. £_a^LjJ1 (jj-aJl 4jL^j (jy^- (JLq-C- t (jo Lb^Lj Lo (J^ i^^- 4£j^uua 

4JL_» j*laifcj 4j1 jJLfJJ ij^JLlI ij? -Lo 4j l^ln m Sjj-t^s jljX. iJJ \£. (1 Ul U) 
^1 jj! CjU] (Jji— <3j 1 — <j— £ 1 iri j j '< "1 ji j^-4J CjL_lj JlJjJI iT_iLj1 j I <-La^ 

^5 ^i-T I ti, ^^jJL I 0 (ft <o ((^j-fcaJ llaj) U 1 imj 1 » jjli t —*^J^i 

<d 1 ^ < d 1 1 ^ ^ < ^\ ~w ; ^^Jt> ^ O ^ * 1 4^jb ^ ' **' 1 1 ' ** * L t 1 1 1 t^> 1 1 t 4 1 1~ j in. 4JiJ ^ l_3t_'3 

4^ 0 mi ^1 ^j-o-Jj) ^JLixb ^1 L<ul-i jjlajJ ^JL^-uaJI 4 i?\ i \ jj\ ^jjljij t jj^UI 

ojjt . j j-l*u-*lI I L^b jla ^Jl Lj±> j^aj cjLqjJLl^o ^k ^^o_>o c<_iL£' ^4_rvL>- j 

4__t^i_oj jc ^ <-^i <fn ^ jJlj i4j 1 ^ ^ U" T I 4 c j—x ^ ^ jj I 




j ii ^ ill I (JJi_sej ^jj^SLllI 1 j jJj—u ^-l^- <jL-^ njjj — ^ 
^L^jJI (jiajJ « tj;r £ljL(i» jn> ^ 1 a J-t 1 i W Jl (jj-JLl I ijr fl VI (( Ltojj U mj I » 
t j) i n'.S'la <4 ]n\ i a s B^-i.'v a CjLjjJju 4_j L*JL-u V Ls a. Sjjj-JU ^j-mJLs 4-jLUj ^jj i^i^kU 

^1 g ml (Jj-OJ oLu JlIJI ^Lvjl ^,-3 < 1 a ( jJi_L>- -^J^J j»JLC 1 2 ->-V (j^jLifc 

4 Jr> jj g l_a J>j_j>-j (j^>lj_l_al 0jL_3 La_a i(y<uu>A\ (jjaSu ^,^3 ^yluVI 

Stensen& De «L_alj_j>. «{j m'f" <«» Q^-^ j J ^ '—'■^3 j_t_i ^ , cjLjjjlIII 
3l (rttl <i1 4^w!jll ^ jJuVl j i>i tH < tt \ ^ <_ i^Luo j_>- L^Liul^l (3^3 Graff 

Ij&aj .«K. E. Baer j^L c, t „\j\ JjL£» L^io£1 LajLi^ UYV V| 

jj^j*. Jj-uoLoJJjI ^j-a ^-tiiSJI C<<i Lull's I ((^^jLk)) i^>»t 4_a_^*>UI dilj i t <M Ly £ 
<j_a JJLC Jin 4_x£j-U j_aL>JLI ^IjJLJwI Juu <Lt^LitJ^ i^LvjJI jr^>- 

jJLa «Spallanzani ^ 1 JJJ i > < » » ojuu <j-aj « ijy ^e-j-»JLa» -j Uj-j (^lLs-LJI 

^> J£ Jii jl^Jj ,«C. F. Wolff cJJj-js ciLjjjJa jl > ,,,L$» ^ «V. Haller 

(j I ^ I <sj (jrtJj>JI (.] us ^jpAJjJ ill (j-J^-lJI cUjjJI ^j^Jal — 3tj 

^yS 4_alc JujJLjJLI JU^-jJ! ^L^VI 4JI1LIJI (J_jLa_>Jl Cm.-w i u til ^-Ul 

J^" ' ^ (jj-^ /<j jt^jtl Loj>» jj^jjj I o^?L*jo J^ i _ T Sa <Ly j f n T I cjLjj ^-u^j 

jJuLi ^jl j "1 ( nj-£y> pJb »1 okttt ^cic (jLji (j^-iJI cdJj 

« V. Baer >^Lj oj-^^ «Heinrish Rathke ^jlj m a»j ((Christian Pander 

^jj diljU'-w /^a djJJbLti U, L ^i-S-i < '.^3 Jm-> VI ^c^LjjJaJ I jJL-uaJ /^J jJl 
l _ :r 2i JUbLji^j ^l_>- jJI h mi" *>1 La I^jjL^ 1 o ^ iulj^LjJ) 4_j_4^j^_>J I 



t^j^V! 4_lj1 ^_lj>J1 It tjr 3 ^ <jjL>J1 (jj^£l!l JaLa-il <j_a y -yS, J>J_C Jljv 

4 j <>m jtl 4_lL>J I ^-Iti" 4^j^JiO L^-a-Al ^J-^J (jia-ftJ <j£. 1^ r>>t ) <_JiLls*j 

4JL>-V| ^1^. ti L*j cjLjjI L-aU £j7 oj-L>J1 (jj^SLlJI 4_ijl__i-<j jl. »j 

.CjLjjLioJl j^JlC J) \ U m Lajj CjLm^ju fjja 4_JLjJ1 CjLstjLua-ll dJjjJjjj 



iLtJI ^-J-ifcLaiJ (j-U CjJ_>.^ £j( SJUJUlII LbLjI^a (j-u ^j^a <jl£s <«^JL_lLIu» J 

_ «Remak l£JUjj» LaI^jvI ^j^t-all ^Llj ^^Ic *iLl> VI - Sjl^I^ 4 jt^ 

1 mm*sI JLS wiiJjgi <nt» (jL£ ur^O cH 0 ^ 36 ^ 4 j L<.L<tlj Lai . \ AOY j»Lc 1 flilr 
JljvI cr>J-li <j£!j £>a O^?^' J - *- 3 ^* J-^'' (3d>^ o^-^ Oli 

< nM,"<o) «Miescher j ml.j ^» tj! ^"L^ tQr^l lV<<VI ^jJla -uu LaLc cAajjI 

j^iij ^JuJa (jl (^Jl _ IjJSLaj . . . (4 j «S j i\\ 4_jJL>Jl f\ mi riM) ^_j_iLlJI 
^■-i Mill 3l^J (J-L) : j-A IjJJ L^-^Jj t^>o-^ > Jl (jl (j^-lc- (JjJjlII (j\-Lj>. jjj) Ji— L.L<i T \ 

^juiibJI dJs^ 4j_iiu L^U^j t 4_uljL_Jt ol jlj>JI ^ys «o 4jj^tj oLiLS" :Tunicates oLJMJlII (*) 



LT^>- (J-uqjLSJI ^^Aaj (Jj^la 0^3^ tj^ -3 ^ <j ^ loTt^t JU9 ^jL£ 4iijii^ aJubj 

.«Koe]reuter jujjjJaS')) J!u cjLjLIII 

O' Cr^I OJL^ 4j^Lj ^L&j i>i "1 a cljl ^-lojjj J-JtJJ1 I Jufc JJo JL,dt S^-L^jJl 

L-n it. <3ljl 1 a tl ^ JL^ ^jpix. 1 U ->J 1 j c-ilj) 1^1 Tl J-cJj_5cj L<i fr^L^a i4J_atj>. 1 0 flffl 

3 t^i j j Tl <j! 4 to^ ^La ^j^o 1 ^"njJaj urlj^\ Sj^Lill jL-ojf ^> 1 V"i < n\ Jl3^ 

Ji^>-J I^jU3j-jl3 Lj3 i i>»Lj (jyjJi ^^-i 4 i (i 1 £^ Cr^I L&j_oJaj 

^ 1 0 /pt ^"II 4 U j MtU Jl_>-I J^-l J 0 1 j n *i 1 n t, I n IT ^j^J ^ jj^jl 

4 lUf -i>-^*^° Vj ^jfc L^a J-oL£Ul Jj^iJI 1 Jufc t>J>^ ob t^Lj-a-^yi 4_Ju_C 

dlx— 4 u I Ijj 3 lUlj j j<*ij ^j—LaJLl ^Jj— <uVl 1jl_^J unfolding < U i .,i 
cj_ ii-JI ^ ' «" ^ 1 J evolution u a 4_iij >■ Ml a 4 A K 4 jl o %\\ 

4_>-L>0 4 j jt ^j-^-^Jtl L )^'*- filL) ^jSLoj 4_jI - 4_jj tn>TI ijj — £ jl^aj Jjl 
jj^>.j ^yic. 4_4^_c Lj^j j " r La 4^L>-jJI tl^Lt>- jlj^l Jijl o-^ 4 j > ^ls^q 

^j^^jf (jl ^Ij^fl! jjfc lyijrtll .VJ1 MjjJiJj 0 nUiU jljCLa^l (jLS' JloJj 
ljub ^j-«J • I — 4_!xjj j 3jj_uO 4JL>.| JLJ (^j^cj (jl /j-o J_) V ^1 i r? " , cu.t,1 J^-aJI 

.uTheory of emboitment 4l j n^W jt 2bjJaj» u * ,„j Li l.V^ jj^Ml 

J-A : 1 ^1 "■ mi "1,1 jj— dJI ^Oj-ojI ^_i-k> ^ — c <. ( 3"^J,1 (JIJ—cuJl <jl — ^ 

.(^^l) <jIaJUj (ji^LI ^ evolution unfolding jru Jo^afcLa 4jLilJI (*) 



^Jj _ ( rt Cu_)L£ ijJI JL)I mi ill JL VI ^^-O JLJ JUlJI (jSll^ tfljLl .Ju 1 <l ^'tfl 

tlUj JJa LoLu LliixSj Jl3 ^Unitl) 4jSJLLuaJ1 ^jjJiuj ^ i2Tl J< lhIlII 

j^jJJ^J^^)) l_jfcl^_>*! t _ 7 jJI t^)\-Jr "ill c_jjL>u ^_jLb (_^jua-ij .mil u„ti 

_ ^Vtj ujVI til! >L^1 ^^ic J-JjJI c^ajLs j ^Lc ^ «Koelreuter 

ijr lc 4_11 jJI ^-jLllII oJUb (j I j-j.r. , 4_jj jJI L^ajLua-i^ JU Jl_=kj _ ^jl > n'llb 
^CjDLjj ^Ic C-0^*-f L^jV 4Jb^io Sj-J-iJ 4Jj ^ a ddla Ju9 4 n ->JI 

t^ufc-^Io (j^.U,"( Jxt,! ^jjc 4-5-j_5u>J! ^jub ujLjJl! Lj_aL£ (_>^-ii 1 j-A 

(JLi-xJ! (jy^ LaLu ^-loIj ujVl CjI n (j-U £_*_j>JI (j| C* ' j *CjU(j_lj>J| 

iljjLo^l ^ 4jljLAJI Regeneration ^1 i^rVl ^-bj^ju 5jU r 
L-4>La- miM >^-^' 5 t j jU ol j - Lij.jfe^. _ L$jl (Jj tLr L_jSJI J*s t 1 

LoLa-> 4_lIL>. In'*) Cj^aj^Jl |»j^Jjluij 4_Li^ ^jj ^jj) lI^j ^lirttl t JSLtii!lJI ^JjJaui 

J< rtj 1 iVl 1 JL_U ti J^_I>iJl J^J^SL] ( Jl_LJ ^"l J^LAJliJ Jj! (^1 ^j-A 

£_>a ^jf i,n n 1 ^ Mil «C. F. Wolff <-Jl1j_^)> 1 g 3^°' jl) Ll>jLn 

j «.u.n ^ < 11 til ^cJ 4_j^Ja-tJI ^Jub <jl ^_jjC .«^5>J1 ^t^U» : 4 1^ a\JL!l I <ft *ji tl~> 
VI ^jJoju V ^Lw jJi 4 <^j;j * Lc Juo-tb VJ (jr LaAJ V ^, \ n i^ttt 4_i-b_o ^j? 
t4iilr< -^tl 4jLua£,l (^A-^^l <jje.ijtul ^jLxu 4_jl »r ^ i m tfl L^ji <Jj . Lvjj^fl 

^ 1 jlij Vis essentialis Laj <umi! ^^Ul 4-Li_>JI 3j-aJI djub 

S4_lcjJJ !j (j^i i^t V"ill 4_>-jjJI jjuis ^ lr 



^ 1 (_>-s»jJI SjjI^Jl "L_tlu>UI "L^KJI JjLSj lt-*^?! l^LH^ J >. L *^ >* ^JlP' j^ 3 ^- 1 (*) 

(^^H!) Vis essentialis 



±J±? ± J* £jlu> : Sm.Al I 6JLuui I 



^ ^yij *C l«Ti (jLj^J jh) (Jl < n " i <n <jl jj-il 4 i < .i ->JU 4_jj^-j>J,l CjLllS-I!! J£ 
I j-j-tt c IjJiJ ^JLjJj^JI ^jj^JLlI tLojj-La '"'J'V 1 J*C frj i( _jLt^ai^VI 4jjjL>Ji 4 is\\^A\ 

Jjl l_L Genetics oLjjjjJLI ^dc La jL_ki it j r jj <"« til (jjJiH Jo " m a (jH-^- 

L y ! ^Lua_>JI <j1 jj^o 4jIjjJ| tLcJX. 4_jJj Jjusjj L^a (J3 3 <J^>JI 3~ =t - i 

Jl :4_^_l.i1j) j^>lia L^J^I r^jU^j L^J 4_lj>J1 CjLIjISLH £^ ^ S)_l^JL1 

t 4_j| t "n L^j L;r lJl Sj^UkJI 4j1 n ^ f^Lq— ->> jjbj t «Phenotype 
Lt JLl^JI (.m^jJUI jjkj ((Genotype uiljiixn J I :4 a ,„\ j) ^^A^ ^LAJI 

4_j>.^j _ 4_lUkJ I 4 i <a *v a ^jjo _ j_£J3 Cj Ld—uaJ 1 aJUfe 4_Lo jjjjjj (j£ jJI 

s-Lljij , 4 Cj_)L£ <jl _Lt_i S^ifcUa ^_ii<ajJ 4_<Lu3 J£ j j) ^1 4jjJJLI CjLlLajlJI 

j uaJLaJ ^ ol *I1 JjJL-jJI ^ =>JLI 0JSj_^ft-t «l-a-l3j)m •>.)) Jl <jr-^ 

_ ^jJ^JlII CjLjJLj-C. 4_<^3e-JL) _ L_uaj 1 4 , » A t ^j^SLj Lc_^ t« (J? JjL_iJl jSLtluIiil)) 
^^J^Sj JLqTl^I *. ^jfc 4_Lua^>Jllj t (( (j^Jlj LjljJ 1 J^j^SJlJ I » j—ua-uJ ( _ t jcJLjl!I (J_jJl_J1 j-<fc 

t^ic J^t-oiA Genetic Program ^sLi ^-J ^JaLiiI^l jji olr ^1^1 L=jlLc 

. j_jl_Hll ^jaSJllI J^aLcj ijr L_5Jl J-SLiiulJI JjaLc ^jKJ jjLllJ ^cjj Lc^j _ 

J^j>JI £jy JS LJ7 jl_l_Jo j_at 1 4_i j \ t'r\~ a JJ^-jJ ^jJbLLo Lv Ij^a 4_j_>.jJj_ij 

i 3 &> ' JlJI cJ,_>JI <— il n (.MjJL Ldjl U a Jj <il ! 1 n.i p ' ^ J^ ^ Jlj9 

4j5e_«Jj 4-i j 1 i>>~it,l f. IjV I J^ /__ya L>JLua ^ n m La i_i-jJ^lH t^LLai-Vl 



( iij^'q 4 <j_u_)L*jja L^jjLa JJljJ 3ju>.|j 4_lL>- ^j4s_a t Cli jjJtjjJ I ^jjo 4 n 1 1 4jI tsyc 1 
1 jin ^ y^>\ CUa-s*-) i3jL>.I^Jl 4_tL>Jl <?Jufc ^1 r n 3 il £>c 4_>oLlII Lj^L>JI Cj^jLoj 

3LL3J1 Lj^L>.j tsx til jLg->JI ^^-^ tlrV otj-i 4 oj <->u»*TI JS|jL>-<i^ jj-* 

^yS _ I i ii a >" <jt JLju L;r J-jv Luaj o r (JJjJJkJI JjLd_lJt 4 K *j a djJilj J-joJj 
CjI^-jJu <ji_L>JI (^ji " * J i f< La (J£ (j I jj^a _ j mi f £_j_uLlll (j^_dJ! CjI j i j iLcj 
JoJ cc-TJbj 4_jjj^*LjjJl 4_xL>Jl 3l 3j r>"i i n j I oLu_>J I J-*_<aJ LiL-u 
^q-m>J I 4_lL>. 31 jj (j 1 <jj I Jul « ^LaJ-Jj » ^Cj Jl3 j . CjLo ^_i_uj_^jj>^J I t _ y ic 

S^jj^jJI 4 <a-T ^.IJjI U^L>J1 £ru 4 <i j i .i„>Jl i ^ j L jJi}\ aJJt, I nilj ^jl ij&j^ 

i^j-LjJ^JI t_oJ^jjJI ^£ (J^-IJ-LlII ( J^LlL>J1 c-3^ilt=^! ^1 (^Jjj - I Ji^U jl^ Lj-^jO 

JLuLb dJLA (^jl i n",U js_lC ^jjjJlJI 4jjJ^a_i t " ! j l^S Ju9j . L^^jLo (jt j3 CjjJoIum\ 
«R0UX Jj» LiLO-LJl ^Laj3 ^j^J ^X.^J1 Cr^ 1 ^ a ^ C ' L>^J-^ lf 4_)1j^ j i nl t^^^^ 
i^gjl mi" U ^-uT 4_j^iiij OjI^ ^ <i trull 4j^l mi,i LajLaIoILj \ AAV ^Lc 

^ ^ j (j\ h ts> \ ^] 3^_JuLj_aj 4-Ial i,n 3tjjJ1 ^ 1 11 3 i ~) V 1 jLoHs t4-j>_L.^- 10 

^yjjl 3jl^_«JLI CjI jlaSJI <?Jufc J£ V ju ^>Gj^_LjJ1 (V^'ijI ->JI ^jL2wV 3l I 4 ^ < ^ 

ij7 3 (j j-.Lj>. ^Jj i.oJ I oJLjfcLti Ljs 4j^JajJI dJJj Jli 4_}j d : 4j 3 Ii ) 

^.U n ( C1j Lo ^_i_u ^ j 4_J_l->JI 3jULl ^L^jjI ^j^a ^_ J JLuuaJI ^1 1 » n'lVl 

VI 4J ^'f <a V 1, > t? » c *)\ ^ ^—lju^j Cj1j-Ix>. £ys> d^ijJj LiUj ( ^i-'- uJ 1 ^ 

(jju-J IlLAj (3jUju 4jvjJ ^1 4juijL?tLa j^iil 3l jjJI 3jLo O-il^ I jl 



(J7 jJ1 tx^\l t \ L ^=L*-i SU,„ tjj i OJlLs JIj3 t jJL_u La 0 1 r L^jI VI t^lj "i (itl 
^1 ^-iit3 4 in h \ (jl ^-ual^il ^jh . 4_JLl!l ^lj_cVl C^-Jj— ^ 1 

L7 J_il C-/-jj> >• I ^yUl <Gj1 Ji_A>! iiui.1 fj^i* > <Gj ^IM 1 — 4 jjfc ^Jj) "sn-TJ 1 Ijufc ( v « i mi 

^JLJI L}LJJI er^i <<->LLiL£JI ^ ^-In "ill 4 i!o «t 3 jSLJLI J^ljAI 

i^4jJajj_jJ! ) ,» VI 4_lL>J I a (j^aJU 1^ I JL>. i— aJCtitJ 4Jl£. 4_^jL<J1 

^jSLgj t nj^*^ . 1 i^jl t— S^LLi-Vl 3 Ju J-oi i >i r Sj^jv 1 1 q I a 1 inn <jl 4_>-jjJ 

<- ffl mi rnl jus c^jL£ ^Vl 4 jl-V \\ 4 >J1 SjUI (jl jJ cuju^tj <j! 1 jla J£J 

L y=^\ <^ ^tl L4J ^jjj^" t m (^1 3jjL=tlll L>L>JI (j^o >L_oj ^VlS L^jLa iascidian 

mosaic or jj =JL1 ^j-jjSLlII jl ^pSLuljjJLI ^j^rJI ^ IU .^i a 4 J^. ^1 U! 

^-MiJiVI t>i (j^JLlII tjrO jIAJl q] jl^j JjLHL .determinate development 
4 1 1,, dru^^ jLjtlll^ L^iLd tSea urchin >^e_±]| j n ^ 4_lL>. ^ JjVl 

^ciLa-usI j^Lc-Tt tl (j^s I J_>. ( n\" ^J.1 t U o *i 1 1 I JLAj . jJLi-al ^j?e_3e_t ^jSL! (J/Cb J)1_C 

^—aVl jlj U^oj .regulative development ^>^JLI ^jj^jJLj 4 "i j ^ ml 

Cj-jL^ LcJjj 3jL_JjJ1 4jj> m Tl LMJkJI (jrJ_J Ll)LdMJi_^VI k 4-L^l_a 4_4sLc jjjujj! 




jl>-1^j ^j^>-! cj^Lv ijy ^ LqJoj i L^j Liu (jlSLo L^L>Jl aju* ijr Lu cjVL>JI ^ia-*_> 

. I^JTT fl IjJLl Jj^ls CxBjJ CxjLflJ £_liijJ1 

^yu_->Jl (Up i II L yS C-Jbe <_uj L&jl^JsJ J^t i ft (^J^M ^-j— a ^If. J. {i n Jal inftl 

'3^' 0 3j-ibUi (Jf ^ 4_jjLu^JI 4_jj^Iaj a^juuisLjLJi JL<_3 LajJLc (((jLaJjl^)) J Li 
(jjC Ij^juoL^ lip ^ *q JljLo I JLA LuJ (j^>-J .^nlj^Jui! (j-G-j 1 ->J 1 (j^lj-J cJU 4_aJu_>JI 

i (jr ltl>Jl (jj^jJl ^yJjVl J^ljJLl jLa1>.| JUU VI l^oL^4J j*J-dJ V 0_jJl>J1 
jljJU J^JJ 4j_^ JLjJLj>o (j^n jU l^J j^SL^lj ^ylll 4jri j<M t jjC VI Jj-u jJLuk ji 

Ij-l^ (JljL* J1J_i-uJ1 Ijla ^-il^^ ol W*d3-i^J 4 i^h^jJI ^-a O^So ^,-9 4JL>.Ijl1I 
LjjjJI cjU;1 n >M3I ^ys Vl_i_a Il-^L ^jL q " Tl u^lL^j jyj jujJL! L-al i^l 

JjLu tiu_>. i(4_dsLLj>JI jl U.tiVl jljujJl) Ij^jLcj_uJI ^ JUJustJjLij 

f jut LM-Jw j I t^Xc 4 -> ^ 3ji_t l_)Ij1 (m a 4_jIjl_J! r_yc> JlJwIj L^LjJI 



4_j1>J1 ^y^Li ff "t j i it Qji t-i °\ (jja C < A **( (."til 4.j 1^- Qji CjI iIuJ CiljLiall 

JjLajJI ujjL-uI <jf LiLlj ( _ T ix«a. . LmijlII 4-oLa 4^ <ijtn n yCL djjjj-uaJb tJ^tJ 4j <<oj jtl 

j^DjJLjilj i£-u*\ j ^liaj jjLl ^liaJI L^Ln- SjjtJk CjJL>u t-u_>- ifcjljjLaiJL^ Liiij j-j^I 
tiJJi 4_i_^lJj ^^JLuLsJl ( jj^aJI -tt/yitl 1 JlAj .^j_L>JI it*u J^a 4_Allit_4 t-SjjJaJ 

t-jii: j ;4-ihj>JLi 4-u,.i_-m c_sjjiaJi ujgi "i i Bj-jyi L^Lkii 

Jj_a 4jjLiIuo 4_ul^_p. i, i • Jo ^I^jI (j-u jJj (CjLjj1_5-oJIj I .foil <j-u lUti'l <j-*uJ 

«4jj£LxIuJ» (iJlJjb (jl Jj-dJI J-4-5e^aj .^CjLjjLLaJI 4JU-l^Iw) CjLJL_>JIj jJL>JI CjLj£j_J» 



Germ Layers yU\ 4dL*Jdl 444^ 

^jJlJa (LaLaj lilijlJ i-iJLioa ' j-^H ^J-H^ ^* 4<( >-^W (JJ-^^J ^j^W*^ 

4_L_tir ^1 JjrtjjLfl l^ij^so (J^-Ij J. 4 • .(j tj\ LajIjl>- (j-a *0-^ ul> La ^oj tblastula 
4_j_5-jL>J1 h [ U jjj<s LajI j->-j ((gastmla 4J " > oL>.)> Jl ^ <t < <ij ^jL*.!^ 
> In mi m iendoderm ^jjjjuVI ^ 4 "> 4 j 1-^1 jJl^ ecto-derm "< 0 4.mi 

4oJlj 4 ii iU s:jJlu ^1 ciUj ^jJ_Lfl (j^ItixlaJI (j\J 4 lj » 4 (jLaLua Lj^JkJI < 

.«mesoderm ^jjj^^xlU ^ o > 4Umij1q 

< < t mj CjI jl i,^Jl ^jjJ La Al>-\ iJ7 % Luaj| C li a jUll o JlA J5j_ >-J CL*_u dJJj JUlj^ 



cjL^jJL \j±)-a <VjLl9 i jlUJI cjLjJ^j_Ji Uju) nonchordata cj! jL -*>MJl 
^j^yi ojujui 1 ^j*^ ^n->jl jtju>. 4_LoJj.ijl Jkj ^pJl icoelenterates e_3j-»JI 

^1 i>>rVl JLjJl^j c_jjL>o jl L;r lc <jrUj-^Vl ^j-U-ajiiiJL ^jJj^aIJ 4jl_ulU Jjjv 

(j- 4 (Jj^* 0 O^- 0 ! (jr^l £3-^3^ L^JtjLlj ^j.u,i"i CjLjjLftjSLJI t ti\~'*i4) «LL*-VI 4XoLl.cJ 

. si iinf <jJo£i ^ ^ tjil^ll Lij^j ^ djMiJI CjI ftjUTl 

^^Ul 4jst_4-ujV! JJij oLlU-C ijuslitJj ( ( _ ;t jJ j jj?bJJI <U^Vl ^a-k- ^ 4_ljv!j>_>JI CjIj in"!! 

Lt_3jILa J^Lj Lo ^1 (^jjj 4jI£Lo (j-o CjLLlLa]! tfJLA (VJ f-J^>- \S ' J-*" 
Jljw I (jli>. ^ <.m *v ^jJoJL^VI L^L>- ^jJ^ju C i cjJLl I^LjJLI Jj i < <t ^Ir. j t <jJ3 (jjG) 
Lut i j ^Jj t 4 jj <^f L^L>- ^1 JjjtjJI 0_0ia_>- L3 i Lt>-jLi. C-a£.jj^ CjLjLo^jJI 
Lj^L>- £_>o ^j^z. 1 n "II ^yj L^jl—aj—s* jjfc ^loI^JI l. i i-nJlj tLlaJLJa JlL>JI L^L-i. VI 

^1 L^Jj^>iJ (^l) Lkj-jLoj CxL-olj^ ^j-ubtlJ ^ lUjTl t Jua^ae-ILII ^1 j»jJ^JuVl 

jm,^ V<tl ijLA <Lui ^J-i L^jal^t ->-\ (jl ^jiajl ^^lll i4-p3jjj»3sJI Cj\ o i]n\\ ^^jLo_l!l 

2L3^L«J1 i>jLA ^_u»u-) JitJ Lo Cj^Jl^w jlIc Vj j (gin" V 4_uai. cJuSuJl £ _ r Lc L^jjJlS JIsj^ 
.(^xuj>J1 LjjL^ l^lrt'f^i L^jl-usIjjO j-ujlL) j 4 At j j In fl 

5 j, _j l < u-c (J^Li- L^b^L_>J <i "H 3jjl_SJI tjr b jjJ-j ^LlILij i4_A-o^j^_j>Jl 




.Induction <±jHLxI^VI S^aLU 4.lUt ^ i j^L^JU 4aUUl L^jjj 



^j-'cj -v £^Ljj_J 1 7i ,g >j j j no jj\-£ I 4 ^ t 3jJL_ft^<jj 4_jjIj 4__a_jjJaj ^Ju (j-i — L>JI 
1 a t^U 3jjL>J,l <L?txAij^l 4_tCjjJ Lis j jkjLjj (Jj^>-I *1^)->J Cr^ >^ ^jl-^ 
t A (j! ^IjJLal ^JJ 4_LjLx!l 4JL>JI cZjjl d-Hj ...4 in -kJI 

<J i>i f Ly J1 j.j «**lS I ^Ju ^[c, 4jt_tuj| ^j^j LajjLsej La (( jJijw )) ^Ir, SjjJaJI 4 -lu->J I 
. ((CjIIo-" f » ^_<-M 3jJl3JI j^ylc Jjila I Ju3j iL^J SjjJLlI 

4niif (jj^j (jr^- ^ * ^ f L^l^' cr^' SjljIjJI "n « Spemann jUoiLu» 

t4jj«ijjijj^l 4_jl3j Lui n (j-i-^l 4 m-tr <jl uiijjJiJll^ i^jLiiiaJI (jAtJ 4_L>-I t _ y 3 (j'U'-H 
j^ysL) u^j-UlJI CjLo5tLa» : ^ c-i-a") t Liiiil 4_L4jJijj_LC Li^-Li*- ^ya 4-° 3^ 3j^Li_xa \ ^li/*,) 
(jj^uj idil 0 e>JJt> c_3^1jL) « jL«_lxlu)) ^LJb Jl^Jj 4 L^JLa OJ^-^ c£-*-^ ^L)-^ 

4 1 o J r (jJ^-J 4_aU_c «Cf> " 1 rM)) 4j7 Ul (jr 4 «CjLflJtJJLl)) cdJC (jl dJJj ur _La_o a . 4 < ,,J C. 
t^lVf" (aiVl ljuk <je_Le» ((pL^J,' <-u» j--uiej (jy^-l^ i4_usjj^j^Vl 4jl5^JI ciAJj l/UlII 

3 1 11, \ f JLa _ (>y_>Jl jlL>. /y 3 0^^—°^ 3_i_£. ^ 1 ^ ^ jjj ^jL^jjc-UI <iUj 

^j^. L&JULJ (jl£^ 4_fc_3j /fLC 4 i C. lid ^SJl£ . . . ( LiTaltl J^L^l _ (j\Jtl\ 

ijja 4_l>sjJj^I 4_jl3j L^x4 J£ ^ l_)jL>iJ 3jX. ^j^vl ^cj ... jrydJ u t jjlnTl ^jll 

^^j-Sj . 4 J t_U U 4_jLjjjLil CxJ^J L_JjL?tjJ1 ^-X<U>- • . • ^4 1 Hi utl ^j-J^jJ 4_^2_L^ii»JL I 

^1 <i (All (j-a ^^-^l jj! ^yl^ *— »jL_ >o ^jjj^Jw? jjj}"<. >-Li ti^>— >-i 4 n -^V 

i).i Ar, 3L*iiJ jjL^L-t-Lxi ^jLi-uaJl 4Jjvi ( ^JLc t_ijlj5e_l!l ^J->-1 4-IL_aL_w 

1 J It 11 4 3 Mill)) jjy-^l i.oJ Lftjfl l^^-^ O' '"^'"^ ^1 <^,»11 J>_^I ^L.ll>. 

4_LtiiJLa clLxoj -j.^ ^ y til ujj_jj^/I ^^j^So JjuilLi JLcJ^Ti ^ jjl ^jfc <(4_-rl(i oil 



«4rt Mill)) lLUj <jl «^jL^j ^jlojjiisl I JJb j j < «irt"tj . . >tJ -*u<>Jl (_ r *-il ' < u AjajJLa 

^.^jjla.^LmVI ^Vl I jla Jjj .nil jjb * Organizer 

ijy jJj-atjJI 4_LvS/l jqJjlj ^ilt"f intl jru ^£ f*^") .'-^ i JlA j— LoJUtj 

-lL»L_i-u^-i Lj-C-LLus aJLoJjJ jji^-^lj (Jj tCjl-lA "i_i_uVI 4. <i j <i > JU^Lj ^jJI 4_l1I " 

»(4jj <>tr jj£ CjjI^ jJ ^^^l^- 4j^Lcj£ jl jji ^1 j 4_p- j-fC <>U >a» 

Sjjfclii 5 t i jUj CjI <itVill lLLI'i 4j£ Ly Jk *j-uaJI <jja Jj}Jll cLalV 4iv^l 
jj_jua3 4_jjLl*_j^ SjL-ilul)) ^la-ill <jl Cjj-stjJI tilJj t j^aiitju_aJ^ tCj["^-7u n^H 

. 4 <j-t-<s <4-dJjiau j>L_j*>L>. <U uini CJj— J_>dl ^ J. t iJJI LaLSJjj JloL>JI £__t_uaj1 ^j-^ 

(^j JjL^t_ja «UrJJJi>J» iJj-£-J ^jdO^^stSt, .ml I "n-t -v. Cjj__re_xJI <sj_A Cj — uaJ$\ J dJj 

i^L_ul_uj_j£]1 SjLl.^! lLUj 4_jluL L*4-aj ,4xu^*]| Slsbj-ujVI .Ujinn ^ 4 jlrla 

J_jLU1 ^j-J^HI ol jU f (jr _S (Jjj—Sl <jj-£j ilal "<jr"inVI jjj (jl 4_j_lc n"fU ^j-^ 

.(^IjljjJI^ LujJI cjL^UjsMII ^ U£) ULuu jjJLa L=r Lo^ ^oLi^J Uaj 

Lg_£jlx* JaLujIj L^LJkJI ^ru Ci^Lcl ti ~t)\ 4_4_ulj J clijjlaj Cu_3jJl JJI>*JJ 

4_j_i_i Lt-oLa* ^LjJUo 4jj1>JI 4 j mi r VI ^-ajLua^x Ji=c3 j tTopobiology 



rRecapitulation ^Lm giiAl.lt 

j^Id (Jj-S) j mi r, ^ulnJI Qj^JI j^lUd ^1 jjlxlJl *J^-^ i^uL-uJoJ! ^1 »i^t ^->^J 

«Meckel- Serres 4^^ _ JSLl^w ^ojrj '(u^ < J^>^ 'Ojd'- 1 " JL*^' 

a ml La oLvjJ t (jr jj^j}\ (jyiSj-M (jr* 1 ^ <-_j-*-urt_i t4_pj| CjUjISJI 

4jL^> ^ 4_Ljl^»Jl utrTM J< j^tl j-^-lj) « Scala Naturae 4t j.kll ( «iu J )) 

- 4_b^Vl <;L*k. Jl^-I ^l£L\ )A) 0 ^L^. ^jJl^w ^yaj „.(jjLmJI J.^i nil 

1 Jla iCjLujLj^ jj) jU 4_L>4 ^ 4_i_aj m. j ^ < < j*sljj Jj^xj 4_fll nil ^1 « Rathke 

<j jlj tCjLiJjuJIj jj !l (jy j_ajLU jj-fl (jr A < J7 li! edl ^ i dVI 4_ojLLd ^j-aSLuajv 




.«3tj il^tl fL-u» (jjlc. L^Mj-u! L^il>o jjylll ^Lfljj^l cjL>.jjJ SjJoUII 41>Ij*cj 
(jyiJI) ((Recapitulation Theory ^LSjjVI 0 r>j t-MU ifjiaj cjjJj Ij^Iaj 
43 j U i ^ j «Meckel- Serre,s Law « „ _ JiLix <j>$jL3» ^u-uL Liajl L4JI jLiu 

jjj^J 1 4j^JLoJ1 jljJoVI . Sjjj-j^aJ 1 4_L>.^__4 _ JL-l-jlj 4 j * ^ » " 1, 1 CjI_1j15L!I » : j_A 
4_ujJl>JI CjIJlAI Mill <j^t } q\ £ya ^iX.jJI . (( 1 j . C >J-J* 

CjLuJuiJIj jjjUH 4-lljj>JI jljJo^M V JjL£]I jisl J_3 ((j-ta^iieJlII 

j^jL^» _j cdl jul ^0 <fi Ls <i (>» a 1 j^-Aj) m >**illj J_>sL£i]1 i _ ;r Jl I fll n ( ii 

I^j^jjoj ^1 tSLuUJI 4"nMi^ Jilfl j^laUl I jl&j ..«Von Baer's Law jojL ^^js 

.4-uj^IjJI l^J^cJuIl Jjl^VI ^jj] 4luaJ C^cj t^^-^ ^1 J-uLj ^j^j ^<J 

4 \ a 11 m "11 BjX j tl a j 111 ^Jl jl^lsVl <yu jJoLnJl 3j^_a Lr lu ^ jJI 

«b^Lc] J-Jl La (jLlj_j_uj •Q'^J Vnlltl 4j>1oj j^^Lcjj jij->L^ 3jj_uo ^yS 

4_J1 c-aAIi La 2bc_LsaJ ^c^JujLj ^jIjj (jjjJI ijjjLdll 4JL>-V1 ^Ac. ^£1 ^JCl>.\-l1\ ^\ <i"i aI 

; 9 I (j'iflii Ct^J ^ 6 t i ijS-^ ^ L?-^\ U" tl I ^..liI j_>. 4_u^L>. 0 



Lp^J^uJI 



^1 ^-A-x-Jt T JI (j^aj JujJLjLjJI ^^Jl < ii ill ^ \ i-r" Lc_jj ( ^ r LjJj>Jl jj U>~ T 1 

cZjLjjJI j_A <U i n il JLv L&j 1 m C I j>^uCJ V 4^ j_tii_j_>J 1 i_j_l£IjuJ I fj\ ijr £t 

ftj—uL jj-3» jL-£ O-^Ij » <— >LxjJl_!iJ|j jj_*IaJ| 4JL>.| (jj _3 1 gl -r <t J_>o ^^iJ 1 

Developmental Genetics t^Mi^Ul ^U*Jf f»lt 

jj-lll J^l>. Jrt"m a ^^jJj^u ^j-^ Genetics cjUj-^JI SLlJjj ^dc. jjj 

JLJLljl 4_ful_L4 ^1 fX^\ A L-^J fltl 1 JuA jy£. CjJJL_>JI ^1 til I Jul) 

; j .*f « JjLLq» jL£ ^ jJI Heredity 4jI»!1 ^ci^) *LbVl ^1 ^\J^\ j_« oLi—u^JI 

^4> ^UJIj *«Jjl1o» Jl « c ? J£ ^ <>na, < Transmission Genetics cjLLlaJ! JL^ul 
cjLLj-.>J1 ^.L. ^ c.j j?) Physiological Genetics 4_Uj^>JI 5_ a-ln. Ml 

Ji^t <t; Jlj J-^ .U1AJ1 1 Jul) ^jXU iS-HoLiJl ^c-j^Loil CLtilLil 4_j1 J_i ^ 

sLaIjjiJIj tj^jj^l jru J-usLiJI Ja^Jl jju>> ^jjl «T. H. Morgan ^L^-jj^)) cjI^L^j! 
^jjlo^lj L^3l 3jj_oJI flJul . f 4jJ jJll 4j1jjJI^ Jj^I ^j-^' Jd>^"'.' ^ j ^ ^ 1 1 

Jjfl-C J^t t^-ial «i" ^ j^^yjj^JlJI CjLlxj>JI {dr.) ^yjlAll ^j-aJl jj^>-l 

^Lc ^ «Goldschmidt c.j <i .n jJjj^ j>j! La j-a JL->JLl I jut ^ 

cJL^ c^Jl cdJj JL>Jtl I Jut ^ oljLs^V' t>° L> j" 1 ^ oS-^ J^i t ^Vi 

4 j tnjjJl J£l.u,.U jjjl^ t -< ...j jua «Schmalhausen jjj^Jl o « Wadding ton 

Jj2J1 jXx-i (^jJI * jl Jul! I jut Lr a CjjJL>JI (^^ibfcjJI JoLiuJl ^j-uoj^q clt r e-Lual i _ 7 lJI 



Sj9 ;}yjn Al I ft> I 'i n/l 

l1)1_Lj_>J! gl U^\t ^ ^3 CjL_<jjijjJI '"'j ^ ' ^jLi t^J **J1 4_ i_u3j 

4jL^j ^jjv i^LtJl IjLA j) i ii i iij-fl 1 Jl^Laj i4jj1^m Cj L*a-uaJLi 

1 jl^Jj .(SJjLUI j! 5^_xajJLl jlii^l Cjli 4_^dLJw Mutations 4_ulj^]l ^Ij-ikJI 

->- 4_«_i2> I J-HjO tCjl jij.DjVl 4 )ljU ^ "i :CJ I i_oljjJI 4 1 ^ < *v- 0_)L£ 

jl) L?e_J_i_aj I J J>> fl. <jl_£ *1 ^.i-u £j (lUTL Lj jJI *:j^>Jl JuJL>J jjL?C_Jj Vj 

^^^3 pfi y\ jljjJl #^J^J Jj&jsu ^ 1 *f f ^ tj .^^jJlSj ^j-(.a ^. I (_ T lc 4_j_a ^Jjsjv 4 n.ila 
jjfe t ?--L-t.u3 ^LlJlLl-J ^1 ( _ 3 _Ja»5l La-tlt-a ^l— lL>lJ 4_J1 IjJ-lojj La ^Jj1>o 

(2>j^J _ Sjj^-jjuaJ I 4jL>.j_d ijr ^ _ ^jLSJI j^x^. 4-^L_uT(j ^^jfc CjIj <iUf1 ^iajt_a (j| 

ilUj CjL<_JjJi <jf VI t jjc_*JI I Jl^J 4jj j j<tl 4 ♦ j jUtl JUJu>J ^ C<n ft-^l 

(JujjLcJ V CjLJLlj>J1 JljvIj 1 <_ ;r jfc i4 ^ ^ a 4 Ii i ii ^ C^c-^ J 1 Jlj9 4JLvjJLI 

^^jjj^JlJI 4 jl <ir 5jJltc_4 ^J^I^-c <_y^J t^VuLx ^ mn V! 4^dLJuj 

tj) _ «Avery ^JL_*JI ^ju u \ r _ J^jJ 1 ajtr ( I JuJl^k 1^ <^ r Lt 1jj£LjJI 

*! JujI) 4_jLu ^ CjLLjjjj-iJI dJLA Ji^jLL-u (^jJI - gj.u.».alJl j Jj - j i^tH ^jlJ LajSj 
c_a LtTu-l^'^ I 1 J^J ^jlj^ JL3j .^3l_j_>Jl 4_iL^j (jyJ-^ 4_jjj_L»JI ojjj-Juus}\ 4JLvj_a 

^jj^J ^Lu Sju^j^ 4j1 Jo jji*. Ju (^_jj^_J1 /j_j<a Lcjj jj-u-jJ (j\j>JI <j)\ 4_Li_2_>Jlj 
Jcfc-jjj ,«Ljj)) (^jjjJI 4>J1 tiaj^jlj j^a «3JlS_C)) _j 4_ujj1 j_A ^ 4J L$ '4_lL>JI 3jLa 



LpgJ^juJI 



^-<-u_>. (iLu 4 jl <i c ^_aL)jj ^-ujj (^j-It (Genotype c_^jJ_lj>JI) tjr Ju_r>J! <i itl» 

jjixc-^>J!^ j-A 4jLj^SLa Ct^- 'i-^J-*^ L^ 1 -^' i«U>-i» (j>t<i ->iTl ^j-j>- 

4 JjU3JJ (jj^. mi fcJI (JJ^ilJl dl L, J I J— t l ilj CjI _lLLTl_t.il ^J^L—W * L^jL-J-— —J 

[$.<i At (JjJ iOLLo-Jl JjjuoLa— Jl Syz JU^-ll u— 1.— i— st 4 j ljjajM 1_^jJ^_ljJI 
^_ul 4_l1c Ij_di—>1 ( J£ ^yz (jrlA-jfl fj— >■ ^__L C — £j-t T(JI :<-. Lj-f SjJ ill C.I-— >■ 

ijr 5 Ljl-j— <a-^>- J-c-JU V a tCJajJI (JI^Is J-*-*J V CjLLj_>JI ^jl lj) "i_u t 1_<^ i4_uLLj| 
JU£. <_£t (J^-C lJlSjj ((^SL^e-TiU 4_J!)) 1^ jlr 4__lL^ II LaSSj (Jj t4 i u.rti £-^$-U 

CjL>>1 jTljv V UaJaj t_<-> nLti.1 ^J^JLlj i, <.i ii 111 1 C-Ja^JI 4J_Li_JuJ Jl_j-*j t^jjjJJI 

t jjj£Lj ( _ r B 4_jLfi3l_>JI 4 j_4 A VI CjI j j-jl .q— "ill 4 j U r ^^LLajt 4 Wi n t £ _ 7 jfc £ Jui> a 
^j-C l-m .*-) Vl ^.t _ i_t— j ^jJI j_aVlj , 3jjj^_Lj-ajl 4JL>-j^a ^yS 4 i^LJ^-i a t^*/uL>Jt 
jjjufc (jl (Jj i4_LolSJi_4 4^QjjtM?<i ^ L^jj L^-^^J-^ <J-4-*-j V CjLu_j>J1 q\ jjb i JLJI 
iJcLiUl 4^j| j Uujj t^^L>J1 ' Uj^U jjjc Jj-tj<u J-aju V 4_tlij>JI 4w0j) Uill 
I^jjljj ^1 (jj^SuJl SjJbUa (jT ic 3 J fit tl 4£^L»JI fiJJb Jjo ^^jS a i4jus 

^1 4-uLl^.j<1I SjUI 4jt_tJo (L^jjjl^ 4^jLAil cj! m ->JI ^j.^ < _ t 1^ 

4_jJ^U J^JS-} jJ-JL-TeJb lj^aj_5j ^jlj idaj-uaJL aj 1 j) o ^ n " j JrL^ 1 ^ *?r "i ij 
(JjLdJLi 4_ijij^lJl Ll^-^J^ojJI f.\ clr a JloJj , i _ ;r jLu>JI Jal mmTI C*j^ijjJ 4,^1^ it, I 
SjJcstja CjVL^ i_3 J ^ II IjLA ^3tj 7r j -r i i^ill (jjj UTl ^-olju^l 
^jJall {jjo cajj-^\ La j-i^t (j^J i^JLjJLl ^jj^SLUl CjI j CjLjjLS-a^UI ^yri * \ \ $ i 
4 jUj ^Jl (jljLijJI ^JljvV Cr Ju_Lj>JI -jJ^JLlI 4_xU_xJ 4_ilu^Jt mljJ 4 Ij 

(Jjjjlj^ wLjjjJLuL^)) ^ 4 1 » J I \ $ o miIj 4 jl^ij >JI SjjjJI Lal_3 .Cjl^_iiu>JI (_^JU>-jj 

4_jJLt_>. 4_U_jjJw ^ ^UIjlJI i a'q i«Caenorhabdits Elegans ^^L^aJj 

tt-JjJVI wjr lc ^JjJ (^-lll L^jlj-alaj (j^>- 4-jLa ^j^a j. "i ^ I j^l j^a i ^ jlr I aJJuv * L^j 



^jLSuLlLa <J^L>- j)-^ (CjI_Ljj>JI dllj t j^o -iJuJ DNA (^jjjJI < j.^>.g„-^J I *(j5j->- 

.4JJLJI 3jjjJ1 J£ L4LC ojib ^pJI 4jm;-kJI UvUJI 

tj-cl«Jl 1 a 0 t Jj (4 g <Ll!1 *_jLo ^yj J^JI <jr^-a Sj-A^JI 
3_i^jJI J!l>i _ ^yjfcj «Drosophila melanogaster j " m-w j a ^Lj-Sj-^jjJ)) 

^j-o 1 ^ ^ >> _ i_jjL>o 3 jL$£> _ 1 ^ '& t j ( JjL^t^a (jJ^J CjI J) _ Sj^^jJLl 4 jUj ->J1 

a , j> f - 

pmtfft ^1) t-3 t ni <\ \$<i, t,,ty (jl tllJj j>-o o^Jj ,4jL>jJ| oJl^J 4_j_jUJJI 

t! * ,V 

Jl^3 t^j^l Jl^lo LtLblj eJ3J mi "if I 1 Jufc J^sja i(SegmentS e_3JLui ^yJJ 

^ 1 4_3 J ni j. g lV) La>jIj1 Tm CjI_Ljj>J I (J-cX. 4 t j j to 4j3^_s_<s IjlA <<> 

^J_>J Ij jAjusA\j (j-ul^Jl^ Cj^Litil ^ ^i.>Jl ^IsLLo ^yC 3jjL^t-o e_3jLti 4_C j_^j?e-C 

CjIj^j ^j-u^Jv. jt ^4_lL>- Sjm^j-^ Ci_<-uJ I CjI j 4-^fcJLa.U ^ CjIj^s 

4 ^LJ^ VI L^jLLj>J 4_Ll_Jbtl]| cjLI jjJI jqJ Ijl^Jj <(2L1^ VY Jl j^Id) 

^ 'J (±lj-j>- t^jLi-ajVl U^_(_u1j ^ jr lc.J CjLjjJLjJJ 4_i_lu-'J Lj J jl n ll (J^l ^ 

^ 3jl i>> dilj j t" ^1 4_JjJJLl nUH t "Tl jL^jVI 

iJl) >«i>^ I j^y-Lc 1 ^ t 1 ir> l^a JJ^tjj i 4_j3 I j j j^pal j_al JSLiIL L_A J5j_^ ^ 

£jj <n ^ 111 i^-jj jl Jj—olJ.1 ^ 4_il .5j^JL_5t_*j 4 1 jl^ JLiV ^ ^ 

. 4_i_c_L^lI I CjU^l'TMnVL ^_L3_i (j\ VI LLoLol 0 .ij1'^ eLUU t (L>UJl 
liLni "1 <l :3jl-jJ lAj 'i ^fj (jr lj^>Jl 4J-vVl ^cin cIjIjjjUI djJL^I ^ jl 

4_iLj diLajj^j^j^Jl ■ 4_£jLiiil1 cjLLl>JI Clusters cjUl«^>o 



jJ! j^sVl 3 . Hox genes L^ok. ^jILal ju9j ^jlj-l^l ^1 _ cjLuU j^jJI 

4 nr \r\ i ii 1,1 ^IjLjjJL I j Jj> « < JlL>Jl CjL_j_£j JiJ c I g_j_)lj :>Jl CjLjj suc-i 

CjLju^j>o 4_juj t C ^ mm£^I lLu^>-) CjLjjLaS ^.1 ^CjLjj_i.jJL5 Jjvj VI < " « 1 ^ I . ^ A ^ a 

(i^tj ^ tMI ^jla ((Slack et al jij^-J^Tj ijJ^Luj» (Jjt <n jJ9j ipj ^ j k ?" 

Ancestral L^lvL^l ^ia* .J ^Ic^Jl «lno )tl LLLj JIcj L^jf 1 o rlj 4«Zootype 

.Metazoa 4_jjl*_JI dilil^pJI ^ Genotype 

jj* idiLL-^Jl djljjjj ^ j_tij VI jjfc La JJ)W^I ^Jb JuLJI jl r VI jl£ 

JUukVI ljus> jL£j , SM U". I I cjIj.j ♦ "11 L^j ^ Cr i!l j^j 

_ c£]| Jul _ 4_uljy I CjL-uljjJi 4_La-fcL ^ U'mi t,l ^laj»_a tiJljJiJ Q^'i ^1 UjkIj 

4 U rti Tl djL_^j iJilj "i C VI ^1 VI . 4_u,j -*J I 1 Aja ju*. 3 4 r jjfcj_»J 

CjL^ b < Tl C^V tj! Ji «_j 4 wLajj .4 o__>-MJI lLi1jj_uuJ1 ^ JL_jIJ-j Juj3 

.J^iJI (j-a I ^t^^. 4_ijjjIjlII 

L^IcLaj ^1 4jSLjlo| t Jj-iil I Jui) ^.i.<j->- L^LivIl CjLLl>. j_j-<i_jw ^j^j 4jjiLxLa 
^1 — tti 7>'\\ #.JU £-a )JL_ju Cj^LcL rtl ^ A a t L_^j t \n j ->JL I j_L>J I Ja-LjujJ1 
4»3t_A^L« (JSL) jJLjJI Jj-aJI ^jJ^SJj JL<jJ1^I Jl_*_j ^\ cJi^jJu V a t Cj j_5tj J^J I 

^ <t t >i>-T Ur i\^>- gjj (^1 jl^-al ^ Lt4-iKjj '^Aj^l j^jJL5 53,1 all 
L^lj^tjl ^1 ^_La ^^ylc J-cjuj Sjj^jJ,! CjM-^-LaIJI LiJJj ^jl t 4-L>l ( ,1 >j <_dJj 
(^ajLuia-i- (jSu JSj>_iJI ^jLx^ J-al^J ^1 (^.sJJLl JaJ»Jl jj-C ( jj^SjtJ1 4 jU <r ^yS 

. ^1 1 xjLulII 4_ixli^ 4C jJ4 



^1^1 J jjU"H 4_lLcjlJ 5jL_j_5JLl ^J^al J-JtJI JL_>- 1 ^^jS jjb ^_U>1 1 JUfcj 

<j-<a L i-t-o-uj VL?c_d C^t_j-u3l J j) j til I d JL& 4_<_uljJ^ i^yA-uiail <_ iLieJljVl jUol 

1 — £_L>1 tlu (j^jjL^J 4 ii \"( 1 1 CjLLl,, -*JI (jl ^— ^ ju g. JU (jj-Lc 

La ^jJal (JiL<u La-i] ^^JiJI 3j^Lj K _ r £ L^LsLiii-j <j_ujLcj ^i-JI cjLLjj>J! <jlj 

J^LULj ^^Vlj 

,4_uljj 4_jJlL>. Cj La j) i?uJ ^} I ^ 1 i j-j (j-J^SoJI 

Metazona Genotype cjLjjl_jl_LU ur L_^>J! ^ 0 ;il ^ ^1^. t Cambrian 

Lcj 4_jjjLS_.o j-Lki ^jJj^SjJI ^IjAJI I jub ^5c_^ ^ ' ^ " • I jljJ^ JI^j V dJI jul (jL£ 

(j I Lq_^ . 4_jJj^jJ I JaLcj^l (^y^ i mi > j\j n~ Mil (jjo <l n "w^LH J J < * 1 1 43j^_Ju 
^^ijj La l^-u^" Lg_L>-^<u ( _ 7 ILfl j < <i^M j> t (i ti 1 CjLj_>iJ I £->LuJ ^aj ^^U IjLA 

Cj I jL^tJLi-u I ^yjj jj_LGJ1 3 J, J.i-u— 4 ^ 0 r1_»_« j i^r 4_^L_iiij ^3 ^-J-JlTJI 
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4_J byjuu-A ^IxaS} 4j^JeaJU CjL^juaJI /^JjSwj ,^£1 l— >Luj>JI ^vfci* a 4 jlr 1-3 Lrje_<i 

<? JUfc ^JUvj SjJ^jUO C«.^"l.ll IjLs *^4 rt <<^> jJl^l ^J^SwJ (j-fil JL^IjJI jjry>jl 

JlToJJ ury*lJ La u rt"-iteJ V t 0 *J jMl t-jlitiiVI 4 jU r ^3 diLLuaJI 

.Recapitulation ^UjjVI 0 ^mV1"U ^ 4_uli!l 4_jjjtn~.il 3^L___JI Lai 



<J___ij ijr a (JT jl_njj VI (j^j V h II L;r 5 « 4-jj> \ 1 <i _ jjSLj-d » 4j^Jaj Ojljloj jL_aJ 
(jr^J 4 « 4_jJ LU, 1 4_j_x jj L) » 4__l___>^ dL>ul 4_j__ ^jjbLiXI f--^-2fc_t _J --^ 

iJ7 Jb 4 j? j ii -*J 1 j . 4_<a^JiJ 4jjj U"i T I cjJb 1 tM 1 __1L_ f-^jf-t-ul ^-ubLaJLl __1L_ (JJa 

4j 1 Lq Loj _j IjjK _ (( JC-lA )> ^"1 a jii a J - ^ ^ <--11j J Ll__u I I 
4_5La.-aU Loj 1 \n a <sj 1 i*t C I j j) U j CjLu JuJI 4_L>- 1 V a jjjjUtl 4_Lv I V 

l_L___ (_£ I Jj-rvj j-oxjj fS-^-S ^ a . . 4_j_« ^ L__j 1 1 4J _jl 
jjJa II lJ^J Ct - ^-^ 0^3 d — ^ 3^ J^LLs 4 — -lJ_jJl_>J I jl (j^a_t_i 

.^jJI ^L-u ^yic (jH^f L^jf (j\ 1 -5>>-J-Jl U" ' " 

4J_juSj I j, j tn a~i L^J n*i <jl (JJ JLiij i ( _ T jLijjVI ^r^j V I" H 4j^Jb_j ^ j j 3ll a 
L^jjjSlj (JjmSLj (jyllJl jIjIdVI tj-Lj (jyiaJs 4jLiu -3j^>-J jijLiJLl 4_L>-Vl ^dc 

LlK 

tj-m-« j>,<^a,r L^La ^^SJ<_<-<-o t Lj^liti! 4_dj_>JI 4-ojiaJtil <j-u Cj^LcLaj 



^U5-SJ 4 jU r <jj JUfij t ( cr -u_^JI ^oLj^-JI « Somatic Program 

lX^JLI ((^yjjuJI ^jLjjmJI w < jr A diLuJuJIj jj^jUH 4jjvi ^£ 4-y3j Mij^tl ^l^aVl 

^j^j VI" H SjjfcUaJ 4_« JL_tL) ^jJI (JjjL-UI V] t« t _ y jJL_iJl ^joLj^-_jJI» ^ I U< ^ 4 
j^Jqj ^\ (j) 3 >^ Ji 4J_i_j 4jLo j-It^l 1 1 Ju Juv ^-jJLjlj V ^LSjjVI 

.^LSjjVI (j^j Villi SjjfcLLa 1> j-c Ij^ujlj < it 4JL^J JlLc-j jja 

Sjjlj (j^«s 4 i 3 n ( _ ;r >Jl ^LSJI j,^>^1 .^.-^w ) (jr fl CjjIjJLo CjjLj U"< 1 1 

^_l3Lj^ VI £Jj3j) ^> jJ^jjO I Jj5c_j_uJI LUju^ i*Lo3jVI Jyia^tluj «^JLlo^L1 cLajJI » 
4_jl j t JL3 4 jl <t r jj U" 1 1 jjt (j,^ (^w<a-*J! 4j3jjjJ,I ^lajVl diLS-iia V a 
^ 1 c.a t(j\ \ j.iJI c-flVl L^-LtJ J-uaij 4^5 La- jAII 4 <i I" V o 4_jjLcLuaj Cj^LSj L;r Lc. ^ulij 
i $ " ^ J ^jJlJLj ^^jJ 1 4_d ^_4_>JL I Qt^ t n j ( (^"11 JJLjcj 4jj^1t>" 1 1 4 ! d< 1 1 j 

.(Phylum 4jt mJL ^I^LiI j Species g^JjLi Uju) jjU"1I ^ ^jLHI ^KJI 
4l rt'fTI <1jjl_>*j Evolutuonary Genetics ^j^laJJI oLLt^JI ^lc ^j-^us 
^y't j 7JI il^iJJI 4_alj CT Ja j j 4 -y- j V< Evoltutionary Advance 4^jj 

3jujljv ^^ajl .r-i^ Sjjjus ^ja <Wi ^irnij * Restructuring of Genotype 



t (Founder Species ^^jJLl gjJLJ1» : jj tVtU ^Uit 4 j <i »,uj) ^^iLiJI £jJdl jlj^f 

^jJlII ( jufc ^jjo O^-^ il)' (jrH 'ckl^ >^ ^ ^ *'J.i £jl>-^ 

^ju* jl>-fl! J " i " (jl ^» j j WtTI <jj>j founder Population 4 <m ..j-jo l,*! r » 

I Jut. (^jlc £_tIojJI jwqJL-cuJ^ L&jj-Ju ij ~tl\ L jh[ll\ JJUlHj ^^Ij-JL^JI L^_juj^j 
4j1 Ju 4-)j^In"i II 4 ln< U ^ j ^"i ^^-l^l £jJJI ^j^So J^fc rJIJ—L-u Lufcj 

^^^IjJL^JI 4jt_jj^J ^L-Ujlj JJUU JjLJ ^\ ((J^jj-uJ-jO £^ftJ Jj^^ i^l) 4Juo£j 

4JtLcl jjl tjJLi IJl_lj ( 4 j in ST! olxJb Jj_jv Q-ijjj U"fl cljl < S^LG Jl_oJ 

i^jjj u, ,♦■,!! * H cjL_lJLjj>Lj ^ Fisher & Haldane 1a» j « j j 

^j^ - L- ^J l ^jjLuJI ^*_>. *-A Lj^-Ls c-m uLuJ ^gjj Li " 1 1 jjJljJI J Jm_a ^1 4_>j <^ ) >i aj 

jlsl <4_> 4_i^>UJl 4 j m ->JI 4 " rt j ! jj JSJ fj\ oj ^.j iGenetic Varience 

( j»*jjjjJJL1 ^jJjl dl_JaJ {j^C- (jy ><~* a taJ^ 4-ijj) t-utl Cj^LoUI Cjj_L>- CjVLfluLvl 

^Ij ^ a tSjJiJ L^jJiIki jLfl 4jjJoJlJI ^ jut. J^L^l^ 4 n -»^UI Cj^jc_JI J\$ jjl ^jlii 
l^V j*j>UI C^SjJI ^ Juj^c ^1 4_^L^JI Cj-llj t^JLJl ^ji.oi r OjJl^ 1 oK 4jI 
l_<_*_uI1SLjj t LajIj^I (JSLi d^jLcux. j-lIlTlJu 3jujl>- 4_jjIjj 4_ojJ^j 3j-alo 
J^SLj ^1 ^j^l ^ jufc U"< I j jjL^ ^ * ^ jjj U" T I 3 Irt ill JUvl 4 jlr LdJI 

JJUu j»Jlc JJuC 4_!l3 l!x_l>. >4 mimiJJH ^1 ^jVl ^ <lo LjjJLx Jjsf 

CjIj^j-JLjJI ^ t^t a (jl jj- 6 4 ]r\ ->>V Lu 4_j lj I JLjJ-^o t « JlLs» _ j^_tIi_j_B)) 4-j^ tnit 

jjl_»J| 4_LHJI j^l mi %\\ jj!j_^f a^Lxij cJjjl^ Lcj! 4_«_jj , ,.11 4_jjjU"<tl 



3 " m .V! (jt :>^VY j»Lc ^ Ul^l ^jlU! ((Elderidge & Gold 

djJL_^l JL-j3j i^>Lu_uJI ^H-J^Lc 3 j tt j»jJU J— 3 g-Jjj^M sJLjfc Jill ^jjj tn " 1 1 
1 JugJ 4 ■ U 1 1 IjlSL&j . 3^ u < jJjjV 5 j hi'iTL I JJt 4_5t-u3 4_^>U! iljjjtJl 

cIjLij 4_j>.jJ c_S^LlL>.l t__<_j-j-uJI ^.j-tlo^j 0 v£- ^3-J*_C ^j^a L;r Ll ^ IjJI 

LgjI (jAt 4JSLlj>JI <?Jl& ^ j_j_jJ I J.-^-TuLa . 3js-t-c U 4-L£ajLua_>. 

4 — s-jjJI ^ylc 5 j'rj y]\ (IaL<uVl 1 g ) ("mm ^^lll 4_j_3_j£LJ1 ^^-A 

J j iH 4.,3 La « j-i- a£n Lg_) ^jj (jl (3^*^ Lt~^J 4_j-u£S j_t-£a^>J I 

. I JJt U-^^J ^t^>- A (J^j ^ ^ J ' ^- t -' u -' ( ^ ^° 0^ ' 

(Jil-4 3jJL?t>a ^liLsiJJ ^LiJ->JI j£jJJ cZj|juiLii_o ^^yic ^cAjLi-iilal ^1 

Cj \—lm I j jj ! cfUj j^ya 1 j J ' -*■ 1 1 CjLojJLsJLI jJjJLjoj i ^ jL-o_iJaJ I j ^j^-AJI 
CO-L> <-^J (y-^ lj) 3 ^? J_3_^ IjU^Jj i^^yJUj^Jl il*i<i ill ^1 Mgj, ^ U ■ U-qjJI 

lU^^lfl jLo^VI ljui jl^ juU j t^ljJL^JI ^LUI j^kj V! ^j-^-Il 

CjLwIu"! , „V Ll^Ll^I j^UaVI ^k. ^JL--i3 V ^ 4_^LUI <JuLo^iaII <L-^_>. 
^yill j^^—iSJ I SjjjU" tl CJ I j_jJLl] I ; jm ■Vl ^3 1 ^ jlr _}Lc3lC,V! t^-'lJ i 4_< 1 _lL-u 

4_jj^. a ^j^LIulU ^yal jJlj>J I ^-j-u^JU 4_3c_ul)) 4j^_>J| t_3^j_laJI 
. j j t_jLje-uVl j_j3G j Ij— C-T^i-u 1 4»JlL1_>iJLI Cj^^L (-aJl ^ji^JxJl 

*— *" tl 4_j jL3_>3 j_A 3j-AUaJI oJJt j, j < (i <in ^jjs c_j1j-j_3^U JLj^jJI J-Xjlj-uJ Ij 
3jL^li j " U ^l>tVl (jHL_l Jdjl^>o j^JI Ciilb 3 "l U f l^jVl. ^ ^ ^t]\ 



VI _^ t I M tL_U_i . . . 4-j_VJ_W)J i H q CjLJ_4_C ^--l \ $ t <\ i) \ ^ 1 ^ ft") 

ij^-J jl) —Lit m "hJ I La 4_t>.^_ j j__< 3j_>.j_r (jt-*-^ cH--— ^ n ♦ i 

Li i ( 1*1 4_ul 3j__l__> _}__! (jl L_3*.j___ jjf L 3 j ' " ■ ^ rtlj .cj^LcL^j |^4_3c_<__. _M 

(j- 2 - t T < -^°) ^J^->- LL___Jj f 4 j tr? j*sj| 4ll__T _>_- i_._i.ja-o) 3j_^_jL_fl 4_u^_S 

l_L_ Jj-a-l ,5 _jj^"' n ^LiU_jJI ^-Lc. l_U jj 1 n j j U"i j t (4 _ j j u.TI 4_i__! 





<LjI ^^Jul^j) CIoLjj c!oJl>. ^JLaJI JLjLJI jLZt£.Vl 
LaIjJ Lr ?A\ 4_L_l^JI ^^A^J 5j j m ^ 3jL_a jJua Jlj>-J 

Copernican» a jJL-^j-i£J\ Sjj Ul jM j a 

a oj_Ja I o ^1 c\ £->>\j "j (Jlj ^(Revolution 

L<jj .^^ajVl j*JL3 4_I.lI jj^-L^v jJ^_lj>J 1 

jj) ' n r JlLo iji i i^jJijl CjLjI j j-v- j_j_al_>- 1 /y* t <i < n"^l 
^ luIju 51_l->J1 (jl jJr Ll 1 ^ " % \ ft JjUj JA n j -r mi 

^ys dUj J — t_j ^-L*JI 4 — cj — i U-a | ^^.Ll a 

.-.lb 4___L_»L>J| SjJiiJI lIHj <jUa ( LT J=JjjaJl j> j t "i 1 1 
^LlII <LaLc (j-u J<__J_j9 -j-a-d i ^ AO^ l ^jl>- 3juLi_lj 

jr*} - A A , ,,\1 ^tl j ^yvj.tj jlnfl j—lT^ Luajl Jj 

LJ Lj ^ jJI Evolutionism ^jj U~,tl ^ , U ^™ 




u lj JSL<V<tl tVi t- ,.^Luo) 4 ((Charles Bonnet c.j'i j_> jjjl iiiId 

^JjuII pi. > j * (jJI Evolution jjU" Tl 5 <iK Jio! <jja J^T ^Jt (Preformation 

j + m\A (j^Sou (^A-^*-^ <j^9^J it-ill Jul I J Pm* a (jL^ 1 o f ^ \ i * Ti.ll 

j^-Ll 3l_pJl 7t_Jjlj 4_i_ulj J l_u!^>. ( j^s 4j^Lj /y- j^u- C lIJ 

at mi 'A\ 4j jlo^s-_1jj ; Transmissional Evolution ^LJLIj^M jjU^tl _ ^ 
<a Mau pert ius ^j_ujjj-c» Ll^jJj j Ml JL*l^ ^^Jl L^iSj 4_^jj^ 4 j n^j-^l 

JL^i LaLlU 0 "< fL-C 4jLo jL\ " <\\ ^jJLl (j-lJjj U" 1 \ tjfA j_lJL^ CIa^V 

0> ^3^j-j ^L-S 1 ^ jJI «T.H.Hux]ey ^1 . «< a>» >aj) «6jd^» tl— i-al 

j-_u»_lJI 4j ^ njj : Transformational Evolution "11 j^laUl _ Y 

j-ti jJkj t(4j^j»JiJI J^I>C Jjl^Ii J1 j -ylt CjJL=t-J ^jJL^) ^JLtJLI ^bl^ 

fJLc ^ <J JLl^ .U,„a (j? ^1 (>Ul^ ^j-^UI J>^) o^j^ 1 

^ i.u-)^-aJI Ju (jyic (((JJD^ 8 ^> c (JlH*- 3 Ur^J J>, - ] 4jj-laj (Jjl C-)j> ^to 

^IjJI ^j. Mi'rTI 3j-<fcUi> L3 JLl -r ~A\ jj) U~itl ^-l^I (jiia? ^ jJ! KtiJjL^oV)) 

iL^JLa *Lj-^VI ^ ^ ^1 L-aejjjG L^J^o ^cj ;infusorian olj « n ; 1 1 
Philosopie ^jijj.^JI ^i^. 5 ^ ,„|>» 4jL^ ^ ^juk «<-LljU^» ^jjI jl^^ 

jjf cAjJ La 1 o '(< I j t Lt i tilj Lcjjj c^^La i ^A* ^ ^»Li jjLuaJI «Zoologiquo 



ijj^j ^ a -.Variational Evolution ^^Jul j*i tl jj^tt _ V 

41jL^JI jljuiVI J^s c?"^? ^ W^J^J t^fjjUfl L-ilitluVI J>L>- ^ JJ-ta^l 

J-J-U-l L$_JJjJ> i ^yA ^jjj^ jJ-i-uLuJ (jrlJI jjj-A jlj^_aVl lill-JJ iL_3j(jJciJI £_4 L-iuSjliJ 

Cj I ^ j «"i 4_Lc(il ( 11 4_s cJjv J 2 4_> 1 (jr jjL^J i« lj^-L^a» £t_j lo! <jLi 4 h ts~) 4 ^j^L^J 

i I jjj 4_laL_uJ 1 4_u,L>J 1 Cj Ij-jjljJ I ^J*_>- : <JT Jt 4j^Lj jJ^j I jjlJ 4 \ a5> 4jj1 ^jdo 
;Ij a " ■ 11I ^jjl ^.ll ^jJI (jjiflLuJl t^.l^Vl *Ll> ^1 mJj! ^JlJI c->I V "nVtj 

L^jJLo <bl ^jJ^. (jjlaill ^ 4_il£ La J^I Lr ^a) «oJjl^» CjIj^Ila Jjuj 

jlsuJI Lota tjj_Lal!l ^1 {^jkjll J^t^Jl jLajI ^ dryjL£ o^-^i o^P' J >^>^ 

3jljJlj*> (j^ajl 1^1 £jjJI .llj^l L^J C-.<-lxlT(SLj (^yUl <— ) Ij-J-t-lI I <-il> a J_x. ^jjLajJl 
. JjLajJl j-j-£- ^J-tll s-LdJ LiiSju JLos-a^ (4jjl_LaJl L_3j(j_la_Il £ja ^JI^jJl L$J J) ft 
I Jl^j J) ^ >"j <j1 d>^cJ V ^j-lj (j^a tLp^Vl 4_> ^cu mT) La ^ > n rtj V ^ Jlj^j I JlA 

L^-lS ^cI^LLj SjuJlj*. 4_l3IjJL>. £jj <*i<f Jfc (J^LaTt i ol j ^j_iJI jJl nir J Julo 

^IjjVI (jt^Jj ^j-Lt < iij Ld_a t^_alj-Jt_">J1 ^.jj^jJI 4 *— 3j ii"> I Cj I j_j_JLjJ 1 

4_jjjlalJ| ^Lol duLJvlj3 jjjJI ^1 Jl!1 jJl^lll 4_jjJiu t_xJ>-L-£3 ^jfc^ ((dJjLoV)) Lol 

La ^1 jJlL!! 4j^4jc_a dJ-Ls JL3 jjJsaHll 4_aIqjl1 ^KIl JutJl 4_l«vAI 4_LJL>Jl^ 

^LJI dJiJI J^L^j t LaLi 
^1 ^ISJJ Juu±JI jjj dij^T ^pJI Dobzhansky ^ mi'iI^jjj l^L^UI I Jla 

v 1 ajl /^jLlTlII Si_jij ^ / jj 4 j U r ^.Lul L _ 7 _3 ^ j 1 mi "t 1 L jl£JLl^ ^jl ajJI 

, a^jj 1 1 Ljj^ jJj_ijJI (JLst>3 ( _ y j3 4 a^U LLixaJl jj_a ( 4j-u2juJL 1 CjLuLSLlI 



Lp^J^uJI 



*iiJj.*i .Lo.ll JjusVI 4jjJij » t4j| J Ju>- jj) U" t 1 4jj-La_> t^^^j 4jjjj U"*i I 1 4_lL^jlI! 

<j ^ljv^Jc^j II lJluojl^I l_jLlvJI t jla j Mill «LjJLjJ! jjJLaJI ^J^^ *u^>^ j-^- SLpJI jji^j 

OJ^ ^jJ,j < JxaJLi CjJljv jl3 j^ialU ljufc j! j^jJLc 4JljJl JlaIjAJI £yi I JljJms 
4jjicu^ «Li£. C<jJ >J1 (jy^l)! JLSl3 tjjW*ill C >1_u| ^\ 4_^-L>- cilLiA Juu ((jijjljs)) JUu 
(jj jl>- i l jMj^uA\ J^>- L^jljJJsj (j^jVl 4_j^j>£ <La_Ld>. ^j-J-uj 4it_i-ulj d ■>■ ^ xu o l 4jV 

^iaju 3jLcl IjJexx^o 4 ■ n pjJLl uL_3cj J_2 llDj ». Will 4jr ^ 

(jl ^"lmJ j j i n.,rtl ?t_>o _ 4j| (jy jk <>ttll jjJaUl 

J I jJ.1 ^j-* 1 (j ' SLpJI 3Ljij j Luflj ijl 4jr 3 (j-ajwl Ji£ 4jI VI _ ^_>.Vl l^i^t i ^y 1 
jjpjljjl (j^lll lZj aJuv 4JI oi CJL.nl LjjJtJ OjO-^'i ((jJLjjiLj)) ^j^>-1 JloJj . 4_l_>J| 

^ ^ 3Ll^ tjLS 4_lj>JI j^ti. SjULI Jj^j ^Spontaneous Generalion 

^!bt_jj Jj ijj^ (jjl^ (3l>uJ ^ V 4_c>Jt 3jUI 5l_j_>Ji (-jL-iojI ^Jal ^3 
, ((Creator JJUJI» i^j* Supernatural SjluIcJI ^i^l js^j Ja*J1 I Jla 
<j:^>J! l^^lc. jl ^ylc Ij^l cULlII Jut "u 11I <jj^ 3L->JI 3i nu I 4.kiuIIj3 

j .^i«tl 1 juk j] iiiJj cr^J i^>JE_oiS^^I ji^ir ^yi (J^ fi *^- u " J?) tiJI jljl 

^jSLxj ^ ^OT aL_c t cL_i_>Ji 3 J LI I (jJ^LlLl Ljij Lb (j-u-jJ ^5^>Jl -LP j 

Urea LLlIj_lII) <jj <><c -c^LSj^ Cy* "Stanley Miller j\i a ^Li-mD c^LJI 



<LunnjuoJI CiIIjISJI j^Bj :6^uuuuoJI ftjjuuul 

i Ujl-^ ^^JL. (j;jJL>u 3 j Us ^yjs ^jLj ^ cjIjljwLi ^4_u_l^VI ^^L^^^/l Q^xij 

jJjJL^o Ij-i-xl CiJ^->- 1 JLaJj tf-UI j Lit-) a (j^_>.jj Jlj_^J1j ^IJLlIIj jjLfuill CjIjLc. j-a 
^y3 5 in lilt SjUJ) ^jJl-uJI ^ *Jj ^jJLl i U <i > h" L _ r lJI OJjLtiJI 3jU 

^>o ( __ f ILli lLUuJ ^JjLojc CjIIjJ^ 1^ j'^ i^u^la t^^jfcill <j\j i>> all 

. (j-i^r < n£jl L^jjS (jaijJ jja LcLu-o L^jjSjj (jr 5 ^^L-i-ui) 

LiJjU (jl (jSlxJ j-L^Lxl J»J^>-J ^Jlc Lusjjq-C. >>aVI Ju^-jj t4_Ij a cJlj La 3LpJI 

UJ Ij^Jj ... o^jVl ^L. *Lp*^1j 3L_^JI j^li cjl^lai. ^ ^Ll^JI 

1 JlA jx. (j^njJl (4jjIjL-J| CjLjjJiJJI) (j^j-gj-iJI j-o J JUL a ^LJjlJ! 

.Prebiotic Stage SLl^JI J_l3 La ii^^ ^ 4_LaLi ^jlSj V L^iSj ... >^JI 

3L^JI 

CjLi£jJ.I Jjj^»o «3jjl_^» L^jSLlj t < v < jS^jJjJ I 4jLau_i_u_i 4_ul Ju CjLjIj$ <jl^ Ij^Jo 

3 J-l_2 (j^sj^/L iUj ^t,l . U , ..jtl _ La 6. _ C-<j^5_J (jp^l) uxjlII 

f(Ji>>-j LJ^i>^' J^ 5 Macromolecules 4^^_c-c cjtljj^ ^1 (L^ 3LpJI 

4_j_o/Lu^/I CjLj^JLI j^yA lL)LLu^_iJI jl i_3j^jJt,lj i^jijiJI (i 

^■UaJI ^ JuojJI (jLfi i JuijuJI 4jtJL) 4_jjuia ^JILcj SLpJI 3Ljjj (jl t jja ^i-jJl (^^ic a 

^ inr jL.t-i La^ i."' )Ja,,a <Lj-ajl Lkj1j^_oji t 2a TtK) (jl^ JlII (j^aj <i tJI ( nrt 

3Lu^JI *: j-Jii-i ^ylil Pj-xJaJI JLJ^JLI 1 <n (j)USLoJ ^^JaC n t o J-^^/lj ... ((jjj'- 1 

3;l_3 (j^ji Mocking Birds 3, iln U jj-lLJI ^ Ijuj-s Lcj_j jukLii ij in r 

; >- (jyix. jj_iiaJI /ya 4 -T j) <a ^ 1 dUj ^1 j_3 1 « 4_ j-Jjja! I L^Jj oh) 



Lp^J^uJI 



<jl (j^*- 1 J->-ljJi O' L7 '^jLa 4,n"*r mi o L^jI ^ylal^ "i ^1 4_j I j j, rt"< <„u 1 

^ylc Sj^jJLuo (j^jt 5j Jj_?c_«3 3j£ aJI oJJt* d<jt£j . 3 jJljLLo £-J ^j] 4JL<s j JLjxJu 
J-oiL-uJ CL)LdJL>. J-ualu 1 ^ j ->-^»J <jr^\ tLilj" Mill J-uoVl 4_jjJaJ ^1 (JJjJJtl JjjjiaJI 

llUj jLuia (ji^- ' 5 mi «(U ^_>-a 4_l>J I cjLuISUI £j jj\ 
Jj_a jjjU'TI <ya I o- 43 j ^ cS^l Scala Naturae Cr g&-jjj "II ^1 Mill 

. « Phylogenetic tree * UiiV I 

JUJulLI CjIjj i ii <Vn Lj Jlxu L^j^ Luajl (j^-t^ tVitl 4_jJU_aJ ^ \ir is\ Tl jL_uJJ 
<j!vLc} CjjSj ^jTlj^- ^ dJI (jj-Lt 4 j is*> t" mi a (~< i<ij ^lll 4 j -s. jjj) j Jl j^jfcl^JaJI 
jijl, nt,l j__lIi_jlJ I *l <a If (Jo-a^J 1 4 (jjpd & jJaJI ^ Jlj4> ^jlj t4jjJa_Lll 

c-iLjI >j-^U) Sj-laLtlll f.\ ihr Vl ^ (Owen (jjf j Cuvier jjj^j^ ^Luolitjj) 
Lfcjj d^Uj c.itj ( Bau pi an 4jjL*jlx 5 U-Lt Loa^ j ^j* AjjLilll 

o $ i Archeotype "i mi a - ^1 4_cj_^at^<j ^ 

^ dJj-", .u.U Jo^j^I dujl^i Jib ^ Ijj in id bfcj j Mi.jj .^j 4_iiLiJI 

*-*^>$ (j; jJI (jJJ j <(oLjljj cjLjLj) 4j i^*"iU cjLuL5H! ^jlcL^UI i 
3j-AliaJlj iLinnaean Hierarchy : ( *^«l c^j 4_JI < v< mi'h w^j) ji jl» 4Kj^ 

^JJlJI jljisJl I j_4 4_jLiH U_LSjO Ijj i J^jlj 4_jjJiiJ < ^,^1 SoJlUI 

(jjjJo ^ VI " ^Lj (^jJI *4_j_^>JI cjLuLSJLJ ^^Ij-.t >JI U 

^ V j 1 ^ t^jJI er^jl-iJI ^JjU" II j*v nil m^j-S-HI Jtj-O-J! l _ t j4> C.T 1 

JJ^/I (J-usl)> j Mil] 4_jJLlII j-*ii_»Jl L-»ljJLmJI JI^Ls jJj-j ill <.. ( I C I 

i4JL>.^l fXe^s ^jj mi "tl Cj^L*^ ^ 4jjLlil oL^ljjJI 4-Lc dAuii U I >J^i 
(J^^_>. jjj U" 1 1 <L=t_jua (_-ulj_>- (j^a 4_jj_i_>JI Lj-aljJtAllj < rtj < irt "ill j 

.obLi ^1 o^l^oUl^. 4jiSr.U oLuKJI JSJ j^JLl J^Vl 



<V jinglnll CiLulSJI j$hj :K m mm 1 1 ft,h ml 



dj^JaJI jq^ocjv CLol£ a i^l^j^Jlj CjLtlll ^ (SJL^ ^j-U ^Ll^Us !j! Jl>. Qj) o J <ij 
j^in 3j, V fltL) rti.t (JjLoII tjlj-LAJl j i4jj_Lia_c. j j— L^Lt£. /ya dM. i ^ 

j^j j-^>o 1 a jtl 4, .j «"U1 djl_Ljl£LJl J5^ .Protista Ll^jj^-JI 45LL^o dJJlj 
Ijjfc (^jI »uJ! Ji^-i <rtl £_>.lj j 4_j_)l v 1^ 4__uL_ij < 

f^LtU Jj-LaXI ^JUlJLj ^eJ jJLULI JjuoVI I Juj^s I JjJl^. M_Jj uflLunSyi 
^jJLlI dsl j j n ^- CjLLjLSjM <a %. ^oljj jJl < ft mi "I d fl-J^la 

t^Uil j j t>J1 4£LU^» tijLuUI 4£LU^a ^1 L^L^oJijl 0^ 1 o ^ ^) Eukaryotes 

tjr l^) L^i-JsJl SJljJlX. ^1 d_iLkJ| 3 J -j ^3 C-oL^I cl i(l " ■ inj^-Jl d_SJU^> 

^<JLi) Prokaryotes ^j-UI cjUSIju I m^I^-JI ^oUj-JI Ijl* Ij-oAj^I 
< _ r a d, j <r j )t <~ti \ I cjLcjji^>JLI * ^_c^> a , tjj •fcil jj^L-uL^ LJoiil d_aljx, £_j-j3 

^Jl ^jl Lr ^JjL. f l jU i U j ? 1 ^ dju4> d_J| Cjj! La a ^UJuVI Sj^at-tij 

^-AJtJ ^jISLJI ciJJj ^ diiU-iJ tSjjnntl djjjU"U oLaJ^Jl ^JL^I m."<1 

jjju^j— iJL»j_j_£j I » ^-.^l* tl d — <i — «_u!^ jj) jUtl CjI n ( fi-wljjjJi Cj1_<L_ud (jdJ 

k _ ;r i^ IjukLi (jL^j (1AM ^Lc ^ <Gjjj n ^1 ^^lc j^uc Archaeopteryx 

Mill ( him \\ 3jJj_uaJL) (J-ujJ 4_j| jJj) illjJLiMI J-t-O^I d U \ tfL5C_-L«£» 

J^oVI !r>ll SjljJJLI Jut) I jJuAl \ I j \ < r\ a ^jjLflll dJjwVI pic j ft t j < 

.Recapitulation ^LSjjVI ^^jVhll 




Sjw^fc— jail d jla JA-a c (jt j3 L_jJI_>- ^j^SLfl-^JLo g.1 g.UH (jLa iLLiLjLiill Lo I 
LoLc ) Ao * Jl^lo ^LJI 0^ wLljvVI ^cJLi ^ ^LoijVI 

^4_j.i_A Jos cliLa^Lx ^JLu ^j^a ^x. jJI ( _ jr Lc^ 1 m^LaJIj jJt (JLvj L^jj3 
(j£l ^\?"ittia^ Ij-J/Lj-o Ldli. <J-L>- (JjVI (jL-ujVl <jl /yJ (J_i_>i_iV1 Jijj La (jr ic 

jJI jjVl (J-u»I » 4jLl£ jjJUuo ^lj^ I Jui (jjlj i^ji^- j 

^ic ^.jjiJaJI j^^-flL (—Sj^uJj)) g-1 jTfflt 11I )iJT lc L^j-S (J^jflJ 4 <y ^ i xa 4j^w^L« 4_i£ CjJijj 

p A""\"\) «J<j a»j pAIV) « 0 l ,,,,< t 1 -, jT I .ffd ^-jjl'j "^V J-*-^ 

JUS j>5^ q\ (j-* JU V (^j— ill ^iJI (jl IjJticI (jl (jrt-jjj) U *< 1 1 ( jja \ <i ^ j r j 

4_^LjLU c-uj t j_« cr^j) J *" J g ^^ 6^ ( '"^ in Cy* «descended jj„>u) 

Jut I j JlJ I j ^_as^>Jl (( ^j^j 1 J )) (3^-" Ct-^ l — 'Ij^-^ ^ VI La j .(oLljJljJI 

i<_ulj_Lj>Jl 4_jjLCuV1 3j-je-M,iM ^y3 ((Homo Sapiens jninL j-c 

(j t 3 ' " ^-aIj t j^-o- x jO ^jljj L^ji-jl^ LbjjJ^j (jrU (jl J^SL^-j (jPJI 4_jj_jl_Jli_*JI 
j UM) ^)-^»; (j-c ^ d \ jl 1 nLxj 4jj^t_fl» 4_oilL>JLl ^I^jVI (jU <^iJj /^c Lj^uc 



La LgX-j-Q-ac-jQ (JSLiHiJ i4_i^jJL-uj *Lj_>. ^ y j ■ .> *°l (J-c1^_C 4jLua_3t>» 4 j ->JI 

^^Li S^LkJI djufc £-iLlj LUjuj .((Isolating Mechanisms J>-*-Jl <— iLJT uij 

I jl^jj t 3j j null <_^3L ^^JLuLnJI L^Jlj-tjl ^yi JL>- 1 3 jui juu LajIj-sI 
3lc)Uj t «Speciation ^jjJuJU ^ ^ , n" 4_lU_jlJ1 ojlaj i^j-u-L^J^i £jj "*> 

( _- r <*_<-uj 1 gTjj ( _ y SjJLij jl (jr^^j) j "< (3-^L_c -i^-^j ^1 <_£Lfl^_iJI I Job *j a 
^jJJLI (^jjulJI <-JlcLl^I]| 3 ^ ^ " j Jj-«J1 j <1ijJu>. jljiJbj . Sterility Barrier 

. Species Multiplication 

(jjSoflJ L_kjJi)) I^^l Jlj i nil t j - C 4_lL^^l (JJ ^ ^J-<^ S^jfcLLkll j_J_l-u_-OJJ 

4-jj> b mT Li-do j} tj^ijJl Jl M^-ijJU j^jjlalll j_ui_<JL! (J^\j^\ jlj miVI ^j-qSla 

iAllopatry ^1 jJ»^>Jl jLij^VL UjIjj L^jJLa ^JlUI Ijla 4_u5jI jJI 
Dichopatric ui » m. "Tl ^L^JLJ LajJl£! 4 V a c-^JL^L 

.((Poripatric Speciation u Uj-*J,l ^jjJIIImj t «Speciation 

(^^IjJt^- j^- Lv 4 f?U*ft,l (jjs I lVo dU Juj a rtj ^TiTI Jr>j^ mi ( _ r L^ <>> ->J I 

^jl^-lll ^j-uxj I Jl^jij i \ $\ <s>\ j^j>-L>. ^ ^ 'jj (_jnJ_j^JLj ^t-Gj ^ mi r 
« L ^jljjJI jl <^ ^tejVI)) I jufc jljw4-lj-uLj i3jU>- (jr^- ^iri mi (j^S in « 

LiTo-i." (jyjJI <J-Uj tj-^- il^=t3 4_u_lj>» CjLLjJjj 4_jjJLi JJ l^J^T 1 mm") 

£jlj-xU 4_iLL_SJI ^jljlJLj LLa^ t « ,^,1^ LUl I J j—«J1 cjL_JL> jl_Jj_jJ 

* ( J-U3 I JjJ I (— fll m" I III 



L^xLdj^o Lj!uj LaJoit* JjJunJI L^llflj^a <JJ^ o' Lj*-. ' ^ L>*J ' ^'jM-^ (jjuflLilll 

Gradualism ^U»j^if ^ ((^|jU>>4ri^ .t 

_ ^IjjVl Cr^ 3jL^' £ j^-^ .Creationism j^iLJU J-L>JI 

(^LujJ! 4_>^jJ5 ^^2>^Jl SjLJjUlu Cj_)L£ _ 3 jL_rv- (-,1c- j, ft ^ ^—S^O JS" ^3 

^jla .LajIjjI ^1 ^UjVI J£ <ya ((ojj^" U-^-iL^ er^l £J>>^1 Varieties 

J^ljJI oW^I ^-^1 Cr^- L5j-^ cr^ ^<US"L ^^.ClU 

<jr B 4 to J > ill ((L_XJ^Ij3)) J!j>-J5t-^ ^1 l_J^L>JI JJUlLo Cr^ 9 ^ i ,>s ^ I CjJI^I f t^J . j 

^yLc c-j-uail 4-l^Lwi^>JI 4 t n j H ^ Uju jJI ^ 4_^jjJLa ljj^> .'t V 

Ijj^j ^(((Euglena 1 mI JL^ 4-jJLiJl ^jL^ jJj ^,1^) p — *U... 

jj_tlaJI jij_j_c. Vj) i^>j tCjLjl <i *^^LH < nl" -V ^ d U i M1 ) | l cjLLj^jlJL 




<Lu2ui2aJI CjLuISJI j^bj ift m null ftdlu/l 



4_j^JLLI 4 — <t < ii -*U Sjijj <^>tl (j-J^ILl f:L_£_i>l_9 £j <>itL) ^pil i. i.i --^Vl > a (j^J 

2bjJaj o^-^-l «SevertSOff <n"ijn ( id) 4_JJ jLlj! La j_A I j_A>j . (CjLij^JLJ 

Intensification ^j^jtl ( j JJ j^Lil I » 4 Ac (jils^ LoLc r « jj^L> oju'-^' 
jryajJaJ! jj-^kj jj_ t-a l^Mjl-s-I ^ J^j ■« U j 1 "1 t j ^jJI «of Function 
(eJujLJtlij) o^>J(j (j-lstU) mole jdiJi JiLc cjLujuJI ^J^jlj ^ ^H-wLaSM 

^Ul cj^jCjj jl * mi" < dVI Qj^s j-&> t-dj j (2Lfl_iii^J( j it 1 j miLu 
_ jl>.j LgT< j-*- _ j inttl Ijl^J 4 <\it\gJI (_3jj-»ILfl ((Daphnia LJ3l.i» 

^JL5e_IL<-uJ « 1 j iiMj)) Jl (^^-Ij '((^J* < till jl ^-iJLj Julj ^j^a j j-Jt-cu-l^ it VI tjr A 

JLHI 1 ju*j i^ti iU!l u-jI .V.uVl J* n;) ^5t_>JI ^3 4_ljLk SjiLjj J< m.II ^ 
4 d jUj ^ 1 1 l_.ci.uLb L_a ^1 aj^Laj 3j_j_i_u_-c ^.Ltj] ( _ T 3 _ jj «1I <j1 (^^i^- LiJ Ju 
4 A «t jt-^j-ll LxJ£ ^ I -it ^Ir Ij-lUs 1 ^ j 4JL^j_cj j^j _ 3juJlj>. 

jjfc tfLj-flLual 4 A jkj pl^V 3^L_dSLll LflJ f l ,>s <r jj U>" t J-^>"^ 

^cj 4_Lj_t_d (:lj^J>-t ^^LlJ^J I t ^-(-u_-v.J I 3jlj-J>- 1 fc> <i -v. 4_t_i_ol— lxi^I LgJLi-iiaj 

4_j_>.jj (jr A 4__j_^Ll^1 4. a jlfSj 4_jJI t"« K_gl jJa ((JjjJIj (j^>- LL>J 1 ^ j^LLJ I ^<u-uj>. 

c_*_l^UI ^ya j j j<tl L_a^ "^Vl 1_La jUTI ^Lul ^ ^.m -*JI 4^^^ 

L pajtj jL&L_<iuJ 4_ajjJo 4_iXj-L<-li 3j_aL1o ^1 ^ j r"i 1 ^jl 1_La c-lxjuLLLI ^j^a 4JjJj 

^^1 ^^laJLJ ^jjJUl) Courtship JjJlJI 0' cr^ 1 J * " "■** c^-*^' L>°-i 

Sexual (jr ^j_L>JI V YtVU 4_l_»_4_<_uj ^ * j j U f I <_jLJc_jjVI ^^oLi. 

.(ul>^^> £-1^20 julj tiUj (jLtj ^Ltx^j] , Selection 



JIXJLO! l Cjdj '""-^^ (jj— ill jJ^L-i- ^>-jJj_l_J ^ J flJ J) "*»J l_d £j_LO 

4jjjJoj LoJUt 4 L.uJt\ «(jjjl-l» J £t_u I Ls-a ^-ju^l 4j>-jJLj Lajj - Lul LjcjuoIj 

^yi iia_9 <±jjL>u ^aJ 4_oejjJG f jjlailt j I _ LaLx. (ju.u^>.j 4jLo 4jIjJs jJLo 

jl£ 4jjUJI cjI ni^ill L pajtj cuL^" ^jUj (Saltations 4JU.LL0 cjIj^ojs J>L^ 
ojuk jl VI .Poyploidy SL^j^u^aj^SLIl ic^^Jkl jjuuJ jVi c ■ a m."£I 

U"H n"A\ £jjJl_>. ^ ^ u. -ljj j a J L^J ^jJ SjjljJI CjVL^JI 

c-j-ajuo ju^s cjLoIj^VI cjj-u! , i 5'q ailj ^_<sj (Macroevolution ^j-jSUI 

^* jJLj (j I ^Jallujjj ^cJ l. > A J 11 I JLA (j ! LglLsjLiLa i ^ JjlI i 4_u J j I jJ I 4_^xjJLl!l 
^j-A^a Cj |j*Ju_>JI I ^llLa L^jlaj t 4j9j j < n 1 1 J-J-C- f ^r VI o\ £-i n a j j < n <V*i 

((^jIj-SLjLjJIj jj) j lr> ft t _ y j3 (JL>J! ^^yA 1 o ^) (J^J^ O"* 3j " ^ C i <.a-c.t ^JaaILj 
4_£jLl^VLj CjI mi\ . 4_L_^! 4_£j^>* *\ (,n r 1 CjI j-,m. »tl ^ SLstJLxVl UjIj 

MASS EXTINCTIONS gtfl jiilt 

julj «Cuveir j_u_3j£>)> jLuajf & ^jJlUI 4_jj_Laj ^yjuojU^o j! 4JLjJL>J!j 
^Ijjt ^j n.\ jru jjicLjjj l^jL^ ^aJl Catastrophists cjj!j£LJ1 Ajj^j ^-jLje- ^al 

VI SjljLJI SLpJI Oj^l^) i i \\^"t \ ol^ La L^jl jjjj jj^l 5 j » j , t> M Jjjlj^Jlj 3juJl>. 
^yij-ft Mill (jlalj-njVLi l£JU3 £jijJ J." i (O ^-Aj t 3jLJJu>- ^l^jl ^Lol (nil t^Li-V 

4 j ft Cjjjfejijl jJI) Certaceous ^j j nd ■ UH j m ttl JjJL>- £-« cj!jj i^LLjJlU 
4^.,! (Lyell JJ >^i) ^McVl jru^v^Jj_ij>JI ;(cjLuJlU1^ jjjU!I 

fjl ^ JJ! 3 t «Principles of Geology ^jVl ^k. cjL^L^h) 4jIi£ ^ \jjt 

JL3 ((HuttOn jjJ>A)) ^jL^ (^jJI ^jJuHI c-<JfcJL-a 4_^_^> 4JuxljJ! iJjVl 4_jj9 

Ju^Li (jr^^ <( UJLJ^- 1), < ^ 3 ** J P 4_SjLjj oLjJiu O-il^ oJJb ♦((^jjjIjSUI)) 4_> ( _yiajLc. 
t j J o Vj_j_5 Cj^V i _ y JtJj Jl_jJ I j-j Jl-jJ1 4_jj^iaj <Ig> j Tl » uj 4_L«_>. Lo L^_jJ9 

^jjj t^i*]\ \ <u_fl ^cLq-^Jl ^jIoljJLiVI CjVL>- Cjj_u (j^a ^uC.jJI (j^^j (j^Jjj U" 1 1 

♦ ((jjjjiLL^' j i^a«tl ^IJjI (Triassic Lr cuLjjlll j Permian ^^i)* -II 



(j^Lsl-X. <_l^L*J (J^Li. {_ya LjJSeJjjLJ ^JJ Lcjj 4j| <j-AJ^ <jL£ lS 1 -^' jj_LajJI \ i n" 

jL^l (j! <ul ^^ic .Selection t_jLitijVlj Variation jjAjII U-a 

4jjJjc_> CLuL^ Lcj] i ! j-dj ! 4jjL£ (J£ (_il_icf 3l_j_>J I jj-us ^Inia t j^s (j^sj^l 
4_jL^_j (iliJLv La _au* Lajj-jIj i 4_j_>- jJ^j_>J 1 jjj <«ntU ^HJ 4 4-i_I>aj Ji^Ajv 

(jLSj iCjUjl^JI ^j-o */ *\0 ^ (jJLLiS) LaJU£, ^^j-j-jJI j <rt til 

^yJl "v (Jj^>- ^ J1 jLxa i _ r cL_«-^JI ^p^lj-JajVl CjVL>J j—iiLJLl u_<j_*_uJ1j 

CjVL^>J! oJlA ^JL^V 4-i.m/JLj 7t_^jVl p " r VI jLS jjj ... I JUfc Liajj 
^nJL*JI 4j jj;jLj La jJfc (ciL> - '"^ jkfl j-i-tauJI 4jL^j Cj|jj__i^>Lu jJI ^yz \ jJii I 

j "\ ^<u jl_£5 i_dJ^ (jl (j* \ \X * ^L_c: ^ «Alvarez ^-jjL^i]|» ^Lj} j g]\ 

L^jjJiJl ^ cjj < n n tfJuJui CjIj-jju ^Jil ^.jVL) dil Xj^fxJl JL>. I ^IjlLsjudV 
4_i_Jo cJlj-Ls ( _ ;r 3 ^jl^jj 4jfca3 }(j_a L^ixs i^ljJl I Jul) 4^t_i^> Jkjjj La tLaJjiJI 

ijr u^3 (jj-Lol^j Qj j 7JI Jlj L^j * Yucatan Peninsula jLLaLsa-j 3 v >j3^ 
(jja u rt j^Tlj (j-qSJI ^-3>L_J i — .Extraterrestrial ^jVl t_^>-^ 

La ^ \n* <t ^jLa i^ljJI I JUfc 4JfcL>.j ( j-o ^-X.jJI i(4 J mi<i i & gJl C-tLcl » miVI 

_ ^I^jI 4iioi c_JLiJI (jr^jj Lc_i]j . , . 4j jSjJL t 4 n U 1 1,1 ^yja SLljsJI jj-j-o (J^ 
j^iii) 4j r ,1 j f »iLj Lcl jjI 1_AjLu-c1 (^^Lcj C '-LTt_i Joj>J1 L^oJUcj _ 4JL1^ jjj 

L^Jj^x 4_lLli,II L_3j^JaJI tJ^o^J tjl (jt jl_ijl^^ . ^4JLtl 1 11 CjL^4_juo ^uajJLl jjcJJI 
^1 4_uLl^J1 4 %i A\ 4_^>Utjj) 43jl<Jl J^Lw 4_JLi C^>L£ I <i c 4_Ailie_A 

^ j * " 1 1 1 Jul> ^i^- c Ll-)^ .^^jl^-VI 3l_j_>J I j$- JU ^> ^ ^* ^ (^=>l j-dj I JUu L«Lc_l Cjj-uu 
CjIjI, cluo J^v jJJ 4„.t r r nLLll ^l^j^/l oJJb ^Laf 31 j ^ a 4_*^3^-iil 
aJ^_jj>Jl l_a2u>JI 4jI Ju 4jjL^_tIL La jJb ijJJ j jlus^j} 4^ ^j-uJ Lja j-jiv a idJaJLv 



j^jlc-) iCjIjj^usLujJI ( _pslj_ijLj L^jaLal 4_>-l_tjjJI Cj-L>. ,ji Juu LajI <»"i")I 4-ju9j 



^ t j t U T I <__>Lit_jjVI IVi VI 4_>-L<_aJ| J-h-ioj ^Jj i^j^-VI Juu 3ju>-ljJl 
: L^jLu (jt 1j Lc-l3 t 4_ijjj I jJJ 4juaJfcLLo 4-i-t-u-uj CjLj^Jaj Cj^j lLILlA CLl}[£ 

u U<\'i\\ j^SJCM 3j_*3 :Saltationism 4jjj>U"tl olj n £T1 4j > >i=u _ I 

t>_5_^V (jj^Jj «Kolliker jiLJj_£»j «T.H. Huxley ^I.Xfr)) rjii-* ojj^ 
* JjlLo jl__i-£ij| (j^ja I,, g^j «De Vres lO n "J «Bateson ^ m mLj» • ^ # : * 

iJiJj q„t i m)»j «Willis (j-oL^^j «Gold Schmidt c^-a i ju*j j^ ^i^ 

Crt-w | jjla *J-J.> 1 (fcr r (jr l£. ^s-Sj 4jjJaJiJI djuk (jf ^^ic . (((Schindcwol I 

Cjlj^l^Jl (j t 4_jJLc>vJl CjLljjIj jJI t**<"<pl <j I Juu LaLo-i CjJuu ^jl i _ T Jj 
L^_iii SjLiwVl ^ ' ■ (^ylll 2Lljo^_ljj j^a^SLl I JliLi ^_q_>J, I Jjuu 4JL>- l^i <gg 

5 • jo <>i Cjr Aj :Teteo!ogical Theories 4__uLJJl oL^JaJJI _ *_j 

4_La->- 4 j ♦ j j U 3jj3 Jsj^v a ^jLc^I L^_)l^t_i^> I lLIj" mjj j j) !n" ! I Jl^s 



S^inirtoJI CjIIjISJI j$h3 :A>j j iiiil I K 1 1 uti 



jl djjJLa %. SjJL> ^^jLjJaj CjjlLs CjL*_oI^JL)VI j^j_Tl^ j-c ' % .^X 

. LkjL-*aj| 

cjLuISUI jjt^" jl 0 *j :«Lamarckian Theories <Li£jLsV» Jl cjLjioiJI . 

i4j_t*uSJLl CjLLuaJl *— tjljJ (jyJl Jj-^ CH° ^° (Ji^ (J^ - *" W 

^jj-M jLl ^jjU-ll j-JLlU La nirt* jV Lc jjj «4_i^jLaV)) Jl c^V ju-Ltj 

_ 4 i U II jlj ■ <■ ^* « jj^)1-i» jL-aj| jjo j^t^l !>>^ L*fJ ((tiJjL«V» jLuaj) jj (Jj-flJl j£*<W 
((j^jLaVw J! juj] 5_SjJLi_>a CiiU Ju9 - jj U"<11 LI i>> £ j>a cU_Cj^J1 4_lu3_oJI djufc (JT 3 

CjjI^j jl CjLlj_^JI ^oi-C ^3 jj) ( -V "i 11 CjjjI Cji jm^Llll j_j>-1j| ^ <i ,a 
4jL-i_L-t-aIi « Lfl V » _I| u fa JUlia dll juj . J j a I 4 yuLTiSLU CllLd_uaJ! 

L_Ljv^J^_j_iJi ^L*k. 4 fir I Lo ^Lsl ^ , m " m.VI 4jIj ^jLl^ijI (jt ^1 LjjskjjJG 
jl Cu_u j_j jJUl (jujj_l1I j^ i>> o -*J1 OjL-jjj^- (jy-Sj j^4-jj ^ 1^1,1 4_i_ uail 4_i_t ,,<.i.lU 

Ijl^jj iL^LaLj j-a LjjJI ul? te ^'jJ-^^ *— iLo^mi j, \ <^ ^ jji LjjJl L*ajl>.| 

4_u1j^J1 Cj I j j U 1 1 CjjJl>. (jl ^_pe_u3 . l^'n^w^Luo CjLc^-t-u-a jjxJ 4_iSjLo^UI CjJlaA 
Lj .pi- J I (jja Uju) 3^^' CjLuISJI ^JLi ^ Jjlj j-at 4_l^.jL>J1 (jU!^_«JI JjlJij 
4jjJL>- (jlfl "JL I jufc JL^G tjr^ tf LLuMJj-jJI ^1 Vjjua>^ L*JJJ 

jSL^jj .(^jjlajjl _t t **( \\ 5JjJ <-u-U j_A c_jLic_jjVI jl (j^o < fi i^^j 




I .ill 

£_yo iJjLa JiJlC (Jj^>» <J£ J^a^aJI ^1 ^J^tJ ^jVl 3jIa_>JI (jr^ 1 4 j n i ^ ! 1 ^ 

^jJJI SjjI Ji ^jX. L^LaLtj £j^cjV 4jJj^3 CjlJa^LlL>.| (jr^j) 4_j_Li_>iJ1 <c 4_A_J^IlI I » 
i o j) In J I aJLfc j-C La <L^_juo ^j^o (*A>^ Ly^J S" 'J L^ 1 -^ 

4-a-^j3 <jl LT l£. Jju 4_jvj(j_ji <jl Jj i LstjLol^ ^jLlIJI I Jl& j, 1 o > 4lfl jjl^ 
(^jJ^j iJT lJI^ 4_iUL>J1 Cj Ijf) 1 ^jiajLJ i _ y Lc 1 J ( j a <jL£ 4LLa_*JI j Ju4> 4 t j j U T 

^fl-Lc Jpl n t y-t X 4_jJLaJuJI dJ-A 4_5_j_S_>. dtL>ol ^cj J ^ > j t i^r>*i ajjLaJj-il a» 

1 ju4i ^^-3 £_J_l^£_jJL) JoLSjLJI J JLJ>- I <J-^J t(^j-J^JaJtJI (jjjlll (J J-L- JLJLJ Cjl M -^Tl 

^1 4-uljjJI *J,LU ^Lojul l^MLsl (^jiju V 4 tjffij^Jl t_)L^*wl 4_JU_C -jl JJLuall 
i _ T *3 {jl In I" tsj ■ k> * a Lq-A Lcjjj i4_jJaJ^jJI ijr 3 SjjjwjJLI lLUj (j-c-x->J1 \$ I o >■ j 
^jL a tlUj (3j-^J t^l-j-Jl 1— ^j! j *S L^Jua ^1 ,t S.il (j! (jjj j-c «4 jl^j)) 

(jl <j-C Cii,ni^ JL3 i^jjJ-LU-lJI (jj^JI CjLJLlAJjl t U r nljl Ci <lr \ Cj J_5CJ-I I 

3j_ilLua L^jIjl) (J^-stlij V ^4jjjjJ1 j^Lrv V! 4\j^a£L>a ^^-A a) 4_uljjJ1 3_llJU 
^jkjjj (^yli! jj-^jJ 1 ^Jl5j ilnrt*^ ^yJt Lcjjj 1 4_jj t, 1 CjI <rJT 3 jJjJU CjLLu^j-jJI 

<-SLu3lJJ 3^ »«N ' Uj^-Ju jljCLal ^Jlc 4 j'm-wJjJUSI JlcI^_oJ| 4_tJvijJ^ 

j*l m, n'lVI 4_a.U r ^ n La 1 j , ,. '-w Jx^LlIj ^1 CjLuISJI ^ dUj ^1 

JjLj ryz (^Li_4^1 tji^ 5 I <j rtj^Jo (jx, (jr^O Meiosis ^IjJLxVI 

(j-«Lj->Jl ^jrU^Lo cAIla /ya JljvI a a Sjl>.(jJ! ^Vl 1 <g -y 1 n L;T l!l CjI t^j^xJI 

V 4 u,t a 4-jL*aJj_jj q\juz «i j^- g,l n"i H CiVLcTcw 1 a , . . Ju>.I^JI t_j VI 1 " *j < _ ;t jJI 

j i r lJl*3j_jj V (jjL_Lj JL^IjJI ^jjil jljK-^i (jrjj I (TuJb LLa /_yo a i Ju^-fl ( j r -l->— ^ 
^jjj) . 3j> nUtl 4JLv ^ j j j *S j i .»J j-o CjJLstJ La dU Ji ^Jj i_^Lj=uj , JL^wVl 

, ^4_uLuaI*Jl (jj-AJ (-jlitajVI 4 jl or /ys 4_uLII *j^L_>J I 



I j ui 't "v Jj_uLuj ( _ ;r lll J^ojVI 5 4 j rt i r^"i 11 cr A aJJt^ \$ >s>* \ tils ^1 



^ i",tVi ^1 j 4." j all oLLiadJ SLLeUJI _}1 ^Vl J! j}-) 4_lll3 SUiLuaj Cj 
<J£ £jt j3 Cil j a. i n't 11 ^Jufc jlj^J tL^jLjl^ LAjj^i ^yjljp m »ll ^jl^Jill 

L^jjJl2 c ^ ^jJLlIL)^ t<jy ;_i>JI iU ^ ill j^. jIjJsVI tjru jj^^AJI -il-^p 
j^j jl^Vl VI ^ >Us t (4 j j , 11 daj^l ^ J^U^L) *L£_JI ^ 
(JT lc j-l>J I ^j_lU 4 t.u t „ jJLl 3ji.ui til <jra£u L^Xaj < I 4-j.Llj>JI oLoxIj_jJ! 

jl 4_ajLuaJLLi cJiJu>. jl3 ^UJI Juj^ ^^lII cjI^-JlUI c^jt£ lil La J^>. 

^yJI 4jl»-1j O I j_L.it "i 1 1 oJufc jj? ^-Aj 44_ti*^V! 0 JL^J LjljIj ^L>- ^»Jl3 ^jjo <Jjl jjfc 
;j U"11 ^ JjVl { j2J\ CJJJLjv 4 < U 11 l^J (jjiS 4_3jLuaXL3 c^>JULjlJ! M£ 

^^lc: 3j, \ n Tl L^J 5 t 1 tUW ^ 4i^Lc -i>^j ur^j^ cpJ' Selection 

La 4_ij1 .-^tTuVl 3j_aJI oJLA ^j] <±.t-t-^ t^^A-jjj U"<tl 4_j_JLj2. <jjJ!L<ij ^-^j) 4_tLn_stJl 

,4j 4_L=uj>J.1 

— ^^po jjj !n "< 1 1 (jr 3 «(jjSJ^- i>) ^-J>J^-> (j' I — 56 — ^=>l^ (jVI £_j — 4_L«Jj 

LoJlI^^ (Teleologists (j^UJIj Essentialists ^j-Jo-jusVI ^Lojl^q 



bpt)J<kuJI 



jJjLJlj*. ^yunJ^ ^yJLc n (jyjJI 4-ljjJaj <jL£j j 4j!VLj (JILcj ( __ r IlJ 1 CjLcJL-u-U 

«OJj^ B j ^ L^a ^d>j * Differential Survival ^JjL^-IJI »l 5 j U 

(L&jJ^Tj CjV o\r nU 4_ULj ^ A^) ^^i.Vlj (t^y-AjjuLiJI t_iUtItjV1)) : ^-lla-t-SL^j 
(j^-lJ-J uu 3 j, j *t ^ JLljvI j_c ujI ,V"mVI 4 o r jlj o"< )x»t <jl : ^ A 

i—jLse-ijVl 4 — J^-tsJ 4 >■ <^> ^ — Lc ^ — (J — ^— I -1 (J J 1 ^ 

^Ijjf (j.^ i t i^ju 4_i 1 inl ^A*\Y ^Lc ((Bates ^..jILd) 4 In-v-V 1 a j a 

j-^C. J^Vl ^1) 4_aL^ t^j-J^t t'>*^ ^~ >J1 ^>\-^\ j^JI 

4_uLajJI 3l_£L>JU ^j-o £jj ^Jbj Betasian Mimicry »t « ...1^ (4_c.l m ^ 

I JL^J t(j-*jf^_l3Vl ^^yjj V I 4_C j., >JL I oL^ilj-S 3L>u 4_jJi {Sj-*z! 

Jj ^ Cj LLa l-SLmiTl'sV L>. L^Ij 1 3 lj>J i 4_) jCLa t jjj . I JL^J l ^-tTL 1 ^ « I J » 

: 1 J 4_3 U 1 g a? £ya j t 4Jujiaj 4_^_,^ (^^i^ 4jjVl (t_aVT L*jj 

Jul^d LjjwuSLjJI it— >I.J -ulU JUlo l!) I j_tfu_>J I tj-AJLj i> _- r ^ 4w0 jLnJLi Lj 

. 4_j3_u>Jl ol jLiaJLl 

3j j-^tl CjI — <i_ouJI /yi 1 (3 irj i> 4 — a — uu J j !s <n" i _- r _3 "uVI ^1 ^ oil 

d j A ^j—c 4_jl ^Vl (j\ it :uV! 4 jj-U C j-\ Lsl C3 3 J d-Jlj 

.«Adaptational program)) 



Sexual Selection mUmiXI 



j^JJ Jj-aiJ 4_iJLlj>J( CjUjSLII JLUjI ^4 />>j V dJLjvj cLoJI -i>J*_* jL3 JL*. ,j\ 

4jj ^ *kJI ^ jj-HI UJ^ 'iJoj^ 3 ^ 7 1. 1 tL;r lLlJ! J \ jlj-at 

I jjllal 4ol> h1_ul!1 SjJfj a\\ 4 jl i^t'^Vl aJLAj . 5 j-L.^Tca »1 CjLojJixj 

Jfri ilCj LjO L^jL^J (CjL)| ^-0«J1 o y^-*_) L^J ( j r Jb&JJ ^i-tl 4_3^jljJI 4-Lu,l,i'*Jl CjLdjUill 

.Stag JIjjiJI j^j (>* jijLUil c_jUi£.^LI <jW^' o^j-^j 

i^^yj-jVL jj iJI <Jr^- d — '" (jl Cr^ 1 J 5j J__3 ^j^j _ ^t.tt *t->Jl 

4_loj1jJ (jLa 1 > ^ tj ( ( J.->JI c_j LselLj^M » jM_i_jLJ 4j j^v^j l_4^<a ^-jisl 4_o 1 1m ^> 1 

JaLJ?,i ^j-c \j L»_iL>. Jji-iii-j ^^L-uLZlII ^L_3e_iJI (Jj_S^>o t_jLit_i»VI 

. Sociobiology 4_jcUl^VI Lt^jJ^JI ^Lu (jg.U" ..i <i \ \ ^istJl 



ft nnwln II ubulSJI J$h3 :<Vj i ■ mil ft. I c i uj I 



^LjujI jjb i ; iJ> jJI i^jL_« CxSj ^^^3 Lgjuusj 

(jv^Jl ^L nil ^jJju (jhlsLLiJllj Naturalists nUTI ^ ^ n^jLua ^jJ cdJls 
ul,Jt " Wl ^p^jbLLa jru J..L-UJ jj^ ^ ^ j^j- "ij I^jL^ j-j jJh Biometricians 

Theodosius 0 < , n't < njtG «Genetics & Origin of Species 

<Gj^ 4_c.>Uo! ^uljij J^UJI ^<iUJI 4-itj;l3 4_Ul {^jJI <«Dobzhansky 

loll ,Ja 4^123, 

\ jfi pic (jr^-j-^ *-iJJ-U 0 Ur I ^_jLj£JI I jut 'u-t^" 1 »^ 

MY) «May ^La» : LcLJ Lfcj-^o^ jj)U"TI 4 4 fflt'tl J-l^>1 n"tl ^Jfel 

«Rensch (jiuijwj (Uii) ((Simpson Qj»'"j <trn»j MY) «Hux1ey u \<.<&Jb))j 
4j olr oLoL^uul cdJIi ciuLoljJ *(^0 «Stebbins jniimmij UV) 
3jlc>^ jl^I wTimofeeff - Ressovsky ^ . _ uui^s B^Uli LuUl ^ 
J^v f n_ufcLULl J-oI£j jJL^J udJ juj wCheterikov L-a_^Ljj, wj ,,,.d) ^gjjU'tl 4^>UJI 

JljJlj^ J^j 4_LL>u La 4jLc j ^Micro-evolutions ^jJLuall t M *ljjU"tl ^ala 

J LlLlTI j t jjiaj ^ jJI ^jJI L^jJJ (jy-^Iij ^jJlSI 1 ^ i n a s 4 j^j <i^i"Tl 4_c^4J>iII (jji 
^l^jVlj <Macro - evolutions ^j^UI cjIjjU"!I» (jt*^^ fjill ^ ( m o 3^ ^ ^ 

t ^ £iL>J| 4_ju« ^o" ^ lj \j l.^ L-B^LlJ^! jjjjj-uJJLI ^^JJI (jx. cJiJlicj L^ic 4»l_ii(LtJ1 



____ 'j-*-*- (J^J *H jJJ-2}\ LLil_u_L.au J I __Jlj_V __J L_l1j,jj__JI Oju£t> 4_L_lj_ _____ 

--jjilJ! 3j_L_J joj_4 J^->j q\ <J* u-H-"' * Paleontologists ^_l__L_w_1 

La < m Saltationism ^jjJ__JI J_____J1 S^_L_- <i -r a I jjLiC Jj ( 4_ajjjl jJI 

2Uj,jJ__ij| ______*_ I) _jl j) -r rill _ya 4_j__l_lLl_iJLI I __ L__j_4_>JJ _y_J j) ^' 

I j-,<i " < J mi 1 mi Ml BjJu i LlUJI __Lj^____11 JlIc L__^____v (5_jJ__ U 

^__L__L_-VI J Je—L- (J-dL-tJ J __!____ I _--_( (J-4 i J3___Jt Lllljl LU—fl 

.Incompleteness of Fossil Record 

<< ^___j__i__. )) L_- t U"i ] I j____JI SjSjS^ £jJl_j_I 3j_c9 _--!] t__ VL>^ 

tj-at i »J_j1^__lJL1II ^J_lj LcJulC. 4_jj l"n ^___ I j> j m iil ^jJl_u ^ M 1 j 

(J-LjLaE-J! ^jj-JjJUl <£.j-lji (jLB t 4^iij_jE-La J-L_- 1 (jWTCj 1 J_~ 3j_t___*JI 

Biotic ^-cwjJ^ljJI (jjljlll (3j__>o i <VHg"mij ^_J_^i-u (Jj-*-t J I j_3 ^ 1 

^jlyUI 4_l__ _)L_T 1 o c a n\"t : *-a 3j3_l_> Jiit-u La < j j "< < _^jJI Equilibrium 

^-jLj (Li_c_ilj_») __Jj_uujJI ^*->- Julj_u --_(_■ a t 4__.__ _* 1 3j^j_j_«Jl 

_____! ^U! ^ 

-1 nitl < ( Quantum Evolution ^-^SJl jjWitl <i <«» o <nf 

^-lit- jl__3 l_U_ ____ ^Lbj ( 4j j jUV I *__ij___dl ^-Jl gj^>-j 4_L (_;fjJI lju_ 

.Cj1j__uj _)_<_ L_> 4_^_cj Jju <L__ 4__— Ll_> 

i£j»-_.t t_t j^Jl jmmM 

__JlI_ L-^-jJ] 3j 1__L V I <"< fl j .,0 t_*__>JI 4___JL_o JK---J L_J 

lIi^ nil! j-x.< ii 3j,jj_o__JI CjJuIjJ i 4_ujj 1 jJ 1 4 j j ^ClLT 4_x___>Llll ^IjVI 
4__u__I_a j (Tu-tJI J_-!_ ^j-o 4___il_ Sj__L_o L^__Ll_>^j 4_jjj___JI 

(JjJk-J _jl 4_j I -j ^ j t.u, h"t\\ \jJtt (Jjl-o (jl i—i-o^, a i^^______Jl 4_j j) j) t-T< 1 1 

Lbjj____i ^c-cjJI l_U_ 4_ujj!_UI 4_l_>.jjl__1 1 ^ _ S U ^-Ul LiLjJl J>LL_ 

Llll. JL_l_-jJ! '< i u olr _>ujJ 5_-^3 i 4jj)ji__ CjIJ____ 



<LuA&jLaJI CjIIjLSJI j$ku j mil I 6, 1 1 iul 

4^^ju2lA (4_UJijljJ1 ^vjJuJI CjI^j nit! ^jjJ ^L_v do-^isl ^oi ^Lc ^ 

(Jjte-uJl Cil^ ■> °\ jjlj t 4__u_<_u_j_LxiLlJl 3 j>--l. Mt,.tJ1 ^^JL-t-j jJI ^j^llll jjLL>| L? _3 ^uj 

L-L-t—i-a.) 5Jj^_m jjLcujlII ^ ^jj ^ylJI j l!iLLxj>JI tn n 3jLcl CjLxU_jl_3 . JliJ) n ^ 
^IjlI I tiiJj Jjj-<2J ^Jjjiaj CjI^-jJu Cj^Jl^j ^ <; i n*i (j^jjS I j_i_>J I I $ t L_3jJ<a3 

oj- 1 4jj>5-1^j cjIjjuxZu^o 3^^^ < « ^ o i ( m ((Mechanism uLSL^a 

JjU « jJ^>.»J «^JjjJl)) jJ^LO-LlJI ^j-* £-U3^A ^JJbtlll IjLA (jl^ jlSJj 

j t j> n"t t nl » 4_Lv j-<5 J^-Jy 4Il>-jm^I ^ jJl ^jjjU'iTI u-Jj-Imi^Ij I i mm (^JlII ^jJlJI 

^ .... ill i La| . *^Ljv. CjJl>-j JL£ 4jj)^laltll A ^Tl 4 K mi, a tj^-J 1 Ju^JJ . 4_jJ^j! jJ I 

( _ J3 Jt 1 &j j , ^ 1 <r->jl 3 Ju Jl_>JI ^Ijj^I p ^ L>^J '^dj-^^ Lr^i L^-^Jd (^^^^ 
Jjal^X. J-JL-oJ JUJU>J1 (jIo^jLIj 5 j, fl j "(11 3jJsLl!I Cj^L>J1 L ~ r ^i^ . ^jlsl^-djVl 

?r <l-<-Uj i1jLJ_L>- Lu-LJV 1 tn <1 t l : i t ii'l^J ^ rt^l 1, -L>- 1 3Jl»J < _ r JL_ljlaJI L-lLitlLlVI 



^.jlSj ^jJij <«Speciational Evolution ^tAjjJj jjU"» <uLj <lLl-oj eS-j-M 

^pJlj i 1 jjtl j LAI I MgjjWn I jl j> Ti , nVl 5 jZS (jjj j"mVI Ouilj 4jI 

o^j^uA La ^1 L&jjj-^ LaJux. L&j j f m <t"i /_ ;r -5 CjLLlaJ I {<Jju (jj) U " mi 1 1 Jj^jJ 

^ £_JUj V <ul L_a j^_ju ^ jJl ^Normalizing Selection D t i i UT1 <_jL^jVI 

^La I Ju^Jj ijL>-Vl 1 ^ •) Oj- 1 iy* Q^* } tr^ t * JL dJ- LM ^jIjj-I^ CjjJu>. 

*I>AM ciJJj ^ j mi tfi il>^*j V ^ ^jJI Lr li-^>JI <jjl>^ JUL U U Ml 
jjSwCJ o-p- t Early Cambrian ^gj^SUI 4j1 juj Precambrian 

^jlc ^^Lg laSLikj .Paleozoic ^jjj-JLJI j *\\ 4jI ju jJLa 

i^yk 4_ul_iIL (jOMj (jjJIjj*- V] (jVI L^Jja |j^>.j^a (^jj ^"i-w. lLsLo-i^I 

JojIjJIXI ^yi-L-^JI oj^J-^ l^ 1 ^J- 1 -"' ^° ^ J 01 J H a ^ cr-^' ' 3^ ^-*H-^ 

. ^> f mil tjo^La j^iiL ^ 'l n j 1 1 L^Lfci (^jJI ((jjljll! i UiljlUI 
CjLu_->J1 ^Jsuljo ^j] _ 4j(jjJI ^iii ^ljjIj j °i jJua _ 4_3ji^_jlJL1 (JjLLjsJI (j^a j} 

(j_d ji^l (jit 4"nlr La (J-ujUj jl^IjJI lT^>J1 q^-*-^> iPleiotropic ^tJl S^julLo 
polygenic ^jbJIjjt" a (j^Ml J^wJI cjlj^£La ^t^ta ^jLa JjJLLjj i4j^^a 

4_il£.LiIj t4_tj>.L) ^jja 4_oj>.^LuiJ 4 i i ii mL 4 o i nL>- 4 j o ft! CjI^S CjLu_>JI ( ji_i 

1 flhlVt 4_jj_»_uaJ| t j_^s jL_^ (jjj t^jJ^Vl 4_jj>.LJ1 ^ t_jl V "n^fl JjoIj-C 
CjI d j^JI ^jlc ^jl—i^iljj i^a a,i mi t It 4j|jjJL ^j^dJLLJlJLl ^Int a (Jlj Lo^ 




Evolutionary u?jjU" T] jl j S " ...VI Ji^a ) Jj_uoVl m. "1,1 a 5,\ 5 «U j^AljJaJI 
II9 .(jJu-^Jl JJl^III (^Li 4 j irt<"in ft oj^J J ^ (3 j jaJSjoJI iaU^Vl oLjj Stasis 



i^LLa tJT ^jl ^jj^SLj ^ j}", Lij-o ^1 j^-Lj^j ii a ^ya _ 7e_jjLil1 1 JL^J 4_i_£L*liX1 4JuijVI 

Lkj_J_C^ L^-JtSLJl ^LojjLj L Ju 4jJuc1 ir-r'11 1 ^l^lj-ja <-JjJuJtua ^^Js ^l-L» " a 

ol j<Tjtr>. f.L2jjL) t Organelles ^-uaj^^.j < « cjIj <nr j * 1 .^r j cjLajgj^j^ 

cj! jlrtill 4_4^j c^o 0 nj t" ^1 Ectotherms ^jl^^JI ^jtvMI cjLo*jI_>. 4_u>^j 

CjLjjI a rtll ^jJ^jlj a t( jl J-jjJI U Jl_) CjLjj L_a_a^UI J<a, '^'"j) 4 j "wLlU 

Bndotherms ^IjJI ^jJI oIjj ^h>-« ^{ (' ^^Ij^Jlj dJI o m^l^ cjL_uLaj_JI 
La L^_l3 j^bl j^Ij Lklsjij tdiLi^ "i LgjL.^ p j U r> SjjlSJI 1 ^ i ?i ?" ^ylll 

.(Jotk ^1 (J_l>. ^j-a CjLo^IjlII J^jj CjIjL^JLI 4_LiijLc-<ij CjIj-a^JI i—iL-aJ^I 

Ttj jLj ^ c-ottj ^,^1 cjIj jt'itl i>juk ^jlc ^ jl-ojJI ^u-ul (jIU'i jl Lil 3^ J-^ 

£>jjjuu3 4n\7> ->J\ {^jS j_A ^_j_uljJ*I 1 JuS> (Jjua (jLfl <JliJj ^-«J - L^Jj) «t ^' 1 j 4 j 



a tCjL^JtJl ajufc »~m << t BJoIjjI! CjL^LlLvVI 4_ijjj j^ji^. jj^LuJl 4£j_x/i 

^cjjLjJI y i C Lbjjiaj CjIjI ,<-u_cj i 4_AilL>JL 1 CjLljISLJI 1— l!,!,! a ^-xla^a-j (jyJ-H 

(jjjj L^j .1^ mm 4jl^I a 4JLuL>. s.L2jjVI jl £_ort_jui .^^aj^l ^Ir SLpeJJ JjjliJI 
L; J " ^ J ^ ) *— ii-Ljl^Jl ( __ T _J_i T ijyj CjLj) "i mi a ^-tbl^JI Cj^I <t "J I 

j^cSLj LLr»J1 <j-^-b «.njVl-a l1»LjIj_lj>JI) LkL^jl (j-u$ (I "< < ..jj^-JIj 

CjLuL^ ^j-o La ^yjjl ^yjia (l^>^' oLxj! Jo) Ljj ■j'C.JLa . ^jj ^ nU I Ju±> 

) i nil /wo jrO^LII cjaVT j^Jus ^Ir jjJoj jjj ^jjo <~ * j tf? > JLS * LjJcjjIj l^a JlSI^ 

4jL_C ^ t_£^Ll^l j^i> UjLfl t^jVl ^JLi Cjj^Is L^-j,"<<; Jjl Ls>Ll_>.I 
Cjl jlj UT1 jl iU^>Li clU J 3>-^J igLajjVI jJlJ^ Jj-cj ^ a t 4Jl i^Tl 

jj) U" T 1 ^jj j_tba^a CxjL^ L^jL^ jJljj ^<_i^i^luaJjJI 1 ^"j'tj^a (."< rt.ti.,Vl 1 >a) 

L<ux£j *(c_)Lit_ljVI JjoIj_c Al^j^A i^Yj d_dli_4 4_uoLv CjLLj_>i ClJu Ix. 
1 ^ i j^j-J ^..ili-i 4. j, (>> ♦ "i 1,1 CjLljISj*! £yi \j-±h£ jj\ i U^^-j (_^ruJL>J I ^VGLl* I Jlc 
^ ~i ^ V I Li-jj-LsJ ^j^J a t^rt j ^j*£ix^3t_J Jw<s I ^ j ^3 ^ ^ La _V t? t U 



3Jl_lj Lo Lju>-j L ^,!Lt--v j .((Evolutionary Progress ^jjIoj ^ULjjI £"» Aju 

Jjl^j 0*jJl->- CjIj,j * "it 4_lmi aLft <Lse_uj 4_i 4^ jJUtJ 

.^t.jUtl ^.L^oVI 

?ti ■ Wai uUi&it ^ juai * tan 

Sjjjj-iiaJL) 4_jJLc t_<Jj-Iu V ^ tjjla.ll c-jI V" jVt <jl oJLo ( j r A La^LLul 

S^Jjt-a ej-fau jj\ VI L*l*-<-uj V t(jLc£J1 ^1 Jjjj-LaJl j-A Vj i^jjiaj ^»Jl5j 
/A^ , *\ L ^\jJa!i\ jjO) « 4_0 ^jLjJc^Oi* Jl w I** JjJji (JIjjBIj >.4 jlr LaJl 

^ J3-j>j-II ^1 c^-j-^ Evolutionary Lineages 4jjj U"tl cjIj! .nil ^ 
<j£. j^^JLl! ^U^VI j±\ ^Vl 1^ .^jSM 

Uulj i<JLa^Jl ^J*J JjJaJ,l tLlJjVl l_C^J (j-u-jJ ^JjljJl jjj U"i 1 1 jjLl LcJ^j-^lIi 

Jj_dJ jJ-Ua-flVI Jljlj ^j_c_ub_Ij J_3 (^yjJt I ^ j ^Ij-JU j .jj"i 1 1 V 4 J 1 4 C $Jt> 

. LgJLp- ^.LSjj^U 4_jLu£l>- V a -ij a JLl>- j-f^J V ^^J-H ^SLII 

J i^alfl j (JrS 3 - 1 l>^j ^" 4jI» A-^- (J>i^j "Ojij^*' j jUTI ^_)Lit-jL)VI Lot 

4 A iljlJI (jj-^J J^Lj jLcTtrvl J> j> j 7i \\ gjuh Jjlj t j-L-uyiJl 4jl3|jJ| ^^-SJI 

j»JLA ^Ljj i jm-jJljJL) 43^ ^"1 M <U 4 i? ir-^tl (jLj^ 4-C.lj t^>l 4_<ij^Ul 4_j m-^JI 
Ll Ln^J ^j^aiaaJI j— Lt **< 1 1 4 tj ito (__3^Ll^l)) 4j I iJf ^- «juui-2 J^-"l ^ 

oJJli JUi_oj t «jj UTilt 4JLkjI1 3juju_«JI JjI jl_JI Cfyi t>° ^L-V "i'^VI 4 jlr 

J^j ^tl | Jufc CjLoj q ,,J I i Lj-joLcJ ^ISLufc lIj Li 1 5-f-rsJ I jj^t* t ljLhij^I 

Exoskeleton 4_^>.jL^ LaLu 4x.^o^JLI cjLlj_i^J cJjSJi> ..-»ljjl ^ All 

4_j^U^I 3j_j_ t<l U ^ jj! dDjJ .Endo skeleton 4_JL^|j 4_aLc^ ^LAIIj 

^yA 1 — I (^SLcJLl jjjo j-L-i^La t JnJ ^_ A 11 rj) o ^ill (J^jLa lJijIj) in I 

jjL^ Lq-Lm l Ljl_lj>J I J 4 L ^ tl a CjIj^_uoLu jJL^ 4_*_5t_iJa JLiL^^lV a CjLjI rtfl 

.Crabs j^t^JI cjLUoj-uu ^ie-i^>f ^=^- ^\ J '^j 



its 



Interaction JjLUI J^UlII j-a ^ 11 t-ilitlj^U juaa cJlii JjoLc oJLi&j 

4_j_>-jL>. Cil n i r> j»^ia3 cH-^) l£> fl^U ** ' ^ j-t^Liii (,^J 

i I \ W\ s \$ <>>t ) 4 1 rt "< mi a jjlnTt ^/ j-t-oLixJI aJL^a ((c_iLitajVl ^-j>o I jl 4_jj1 ^ILa 

Gcofroy ,ja> c^L^ cij>-^j j 1 "' -^J i4_Jjutl 4_jIj,jJ1 
(J^LgJI ^ Lc^j J^LHII Ijla j'k a i) A) A ^Lc 4jLaJjjj juvl ^ «St.Hilare 

^Ij-i^Jl jj^a Lc^- 1 jjji-SLuJl 1 JLA j i " f. I j « jj» *.L>. Lillj -J^-*-^ 'Ujli-^ Cr^i iS-^ 

(j^-p 1 4 in tf'i ^ jj. ->J I i U o ill 4_j_i^jj j-A ujLscoj^/l (jrlc jjIjJI J j n H j 

4 1 Lali a Cci il-l! CjLLu>JI ,j! 4j_l)j_>Jl Lo^Jj j ,lJ 1 fie. t Ji i"iiC <j! Juu I j_A 

l1jLLu>JI jjjuoMj 0^>j£ 4jla J JUlij 4_5jjJaj 4 ^ <iAj ckLaJliVI j^l^ ^jjj^i 

I }jv I dJJjiSj t 1 jrt jtoj 4 ^"V a ^1 jjI Cjl_Lt>Jl <jl < n mi~K! Lj-£ i^jJujj 3Jlc1 
ujLrtljVl 4 jl o r ^SLaLlJLl) ( _ T Ju^>Jl <U <t (Tl q\ IjtSLdnj . JU>JjJ! tj^>JI 

ULc (Jixu ,Jlj La t^Lfejj), gloj 4_jjIjjJI CjLa-uaJI jJ-LaJ 4_<5^L_>vJ (jjj-lo ^j-C 
.4jijjJl j^^jlj j? jj)ln7ttl ^^-l^jIjlJ 4 j i ii ft L ^J-^L>i-lL) IxjJa 

c-il 1 1»**< ^Ij 3j_j_t_ILll 4Jl_l_JI i^jjj-Io ?i_4 ( fl.j^"(Jl \ ^ ?^,<i t4__j_>J I CjLuISJI 
(j I ^j-rt ^AjJI ^Ir j , 4jjLLxII u^j^Jail Cj_>o 3Lj_>JI 4J_u3lji L^JLbJj ujLLjud 

SjJloJI ^jLs *4_jJU>JI 4^a j) Is < U (^jLo ^jLt^ L^j (j^jJ 4_j^ (jls U cjLLu^J! jla 

^j_Lsj_<i (jjjl 4jLit-<Q Sjj i*iiif. jJ-iUJu LaJLtC ^ » jj t"itl i-jLaeluVI JoLjoiJ 

C_)j__cj i^jJLoJI L^iLaj-o Cj^Llu ^jyjJt cdij 4 ni't'Tr a 4_u_u ^^aji (.r-i"*- 
< ^Tj<"tl ^ fj^xjxJa ^jJI jlj_^Vl La! (3jjJL>Jl 4-lj.JI Qjnj^'n V ^j-J jJt 
j>„j r CjL_j_>J I Jxi. r cJl^Ju ,JLj_j>-V| jjj^jj . jjLilJI ^ 3La_>JI (jj-L-^l j j 
jl Jj rttl (jSLcJ i In fi 4 LtAj t3j a, MjL.*lt jlj_Sl < rtjdtl w ^ 5, 1 f 1 mil 

^pJI JLj --w^l tfJUft JljJ^ lj J a !j\ JL_JU (j-^J ^->J— >- ujI V 

. i rt-t^?Jl j^yic SjJLoJl 4ai/i jjioj l^j.il < ill 



£ MniTinll CjLljISJI j$Jo3 :<Lij mill 6Jjuu/| 



^jj^j CjVLqJoJ JJjllj (±t-p. t^Vl ^jA-llo (Jf £ 4j^ujSMj t_tS/l 4_uua_>. 4jj^£ jJl 

_ ^ jjiU (L}L>JI tfjL^j ^LiJI ^I^JLxVI ^Lcu-ijMJ 3J. j oil Crossing - over 

JjjljO 3 jLj 4_j> j."uJ I j . Luajl Lu-l>. 4 rtll ->J,1 < j^l j.thJI ^^^j'M—a LftJjj) <— sVT 
4_jvL>o J o~ tj _ £jjJl> - J^J i<JLi^_3tjJ>JJ 4_lLu>JI 4_jLt£jjJI t_3^J*L>.| il)VLaJL>.l 
^SLsdJLj 4jjjJI (jru Lti=ul Ifllo r JjusI^j L? l!l iajL^all £jr l£. 4_u^3 4jjvj ilualjja 

.^y^uLJI t_>litjjVI tjr l£, Ju-oS" I^Ur 4J9J>i irill JjuoIjj Ja>. Juu I j^_Aa 

j> it a p> ~J*s c-jLidjVI ^_j>o La j i tsi^ Cxja a (jr Sa ^_?c_<u ijr l]1 4 j t j iUTI 

^LljwVI ^ JLftSUI SjJlj ^jLs lLUj ^oj .3j-1A1I dJi^J UI_oj£. 4_Lc Ljjiitjl ^jJI 

t_jLitJljVl 3j-*j (j^b ^,111 <: Ll_Jj Fitness 4 j -v^ ^Tl L^jjJ j2 ^ V 

Jlw V 4_uLitjjVI SJ-lU ^> j-^J Q>t- T u< M J ^JlI! j|>flVl JJt£. tjL£ ^jj tL? tj jUtl 
. 4jL<2j Ojjlujj& ^jjJI L^J^l_>- (jji JjusIjj 4^L*jjo J 1 jJ^Hj tJT IlJI 

I JLiil 4_Jtju3 _ JLJJU J-jv _ Jul jlS jjJoHI Sj^LLJ ^J^t-ll ^liJl J^jKj 

^IJI c^^LiJl lLLoj (jiiJU ciJLLA cJIj U-3 dUi j-oj .^tj jUH c_)litljVlj ^m-kJI 



4k-w>La i «Unil of selection cjUtjj^l 3jl^j» j^jj^U'tt l _ > Ajlj A ,g ml La 4_jj*La 

LaX. LcLu (— attie-a J^JjLjo j^laTJI jLtx L^J _ ^glf ^ C . «3 Jl>.j)) 4^qJ£ 

(JT ^ Jot" gj L^jI lLUj ^j-o Ij-tju^lj . 1.-l.->-jJjj&L"T|j j fltt JLa=_a L$-L<s dj 

^jL^^JLl OL^JI JjVl :LaU; 

£jj9^1I j J i/ia I JuiJ tjji^l jl (j^l jl J^>-1j Cf^ J*-aJ J-IjJJ er^Mj c-jUdiVI 
I4JI <n",.J ^ I U-vJl ^ 4^vl JL3 Jaj V ^Aj grlUmll IjlA JLqjlLiJ JLic UaiJl ^ 
l_3Jl^J1» 4 qK Jl 4 t",,.J, /yi jJ_lj JL3 La j t 4_C^x_j>JLI jl JSj^iJI ^Ic <JVjd] 

1 jut *°i llU j «4_uLitjjVI Sjl^jJ! » « Target of selection ^LJtJuVI 

JuJutkj (3^*^ oUtiLxuaJLl 4r_Lu,o ^3 4j3Jl!I qjh JjjX\ 4jvL>JI ^juojJ iIILlAj 
jLll£.I CjI n y\\ ^1*J (>U~i Mill pkt « ml jJl* JLv ^| Cr LlJ (^.LALiU 

DjjfcLia] ^AjJ-uaJ IjJJ jjj/LljjVI IjLA (jjl^-J (C-jLstllVLj 4 A. 1 , t I 3jL>-^j| jjfc (j^>J| 

jA 4JL-£tj .Jj-aJI jL-Lcl < jy lii Ju J-JoJI ^AjI^-juo] I jLl<d!j JuLS l)J J *J Lol tj^laTJI 
.t—tlitL^U j-iIjLlXI 4ju3jJU (jL^a^-l jJLo-i 4 L^J^L^ tjfA 

4 0< gll jjl n^H ^ jujil ^ < ?tMi<TI ^ J<>>nTI Electrophoresis ^jjh^JI J>*JI 

fl" jj-* Jjj-il ^Jl i^jl Lfl^J iCjIj-utlUI L^pju La a CjL-lj>J1 ^^ajl qC 
j t "1 **i (jr^J^I SjiiJI jLuajl jlj ijjOJ i<_jLie_ljVl 4 jU r ( ^ LijjJ 

^jL^-t V (j-jjdJI «King «Kimura Ijj a j <» J ' 4 «Neutral Evolution » 

.((Qjljlj)) 4jjJajj L^j-AJuj (ju LuojIju 
Jl <i"i"wl J^j>. 4_u_l2j j-J-C- CjLLj^J 4_ibjL>JI ^_>-ljJLl A ^ (jl^inJl I JL4> Cjj>o 




fl" mil 4_c^-o--^JJ u U,>lllJI ^LstUI J^Vl 4_!L^J! ^ .^rl -*JI 

tfjufcj *L*_>lj^aV V" *i^H 3 <t j ntl <U 1 >ijl a J^ol£JL> LjljvIj i_>1 V "V^L 

3j-flljJLa 4 j n j'C" CjLLus CjI J> J££ 4_cj^>J,| dJ)L£ I j] Lai . ^.Sj-aJl 

<jja 4_jj£jJJ 5jj i^itl oJufcj < _ t !l1 J£ jljJsMJ 4_uLitjjVl n\\ Ur i\ , <■ ->Jl 

J^C (3^>-^ l^J ^ <j,5^} <J^) ^-C-Li^JI ^JL-aJ Lt^a-ua_5tJ JajlII £jj^0Jj aLtjJl 

(^jj L_ai (jL^^u 4mm^tijj .(^ym jIjlcI jt ^uuii ^ ts-»jH y ^lsju 

<2j^LkJI olut Jla ^ a .^Lalflj ^jl <^i->Jl ^JLdlll jJfc ♦ >^T J^jLl dllj 

dJLJ j i((^JJ! <_> LitJ-j I » ^yjQ-coJ La (J <p- 4,j <>in T | ^jub J^>* JjL>J1 jCLal JloJ a 
( _ ;f j3 <( lis " a » j! ((La-ILi^D)) (jL^ y 1 <i ^ ^ Jl_u Lji Ij—ljJ^ JLjJl_>- ^jj jj) (jfo <jtl 

I jL^Jj i^L>o jjjfl JuJU>Jl ^JiJI 4_5_S_5eJ La '" ^ J ' ^ J " ^ c_) LjtlL) I )) ^JLLi-u^_4 

VI 

4_JLa^C 3^wqj - tfJ^Jj - ^a-A (^JlII ^LssljJI I Jul) i3L_i_>J I 4 1 1 i>j(^_3l ^L>o 

^^JJI J>U>.yi)> : IjjJl^. La-1 Ui^i a 4j Jj j" ,m! ^1 Joia_a! (^Lfl I Ju$J^ 

jlji La LjTj .«Species Turnover ^^Ut Jj^t-Ul)) j? « Species Replacement 
CjI c5jj ^ ^ j-^jLjJI ( _j^5 3j_j_<a_4 4JL>- ^*Lal Lul JlS^^I^ u-*^ J^Ju-m.U ^il^i^>U 
^ylll ((Macro-evolutions jj^LIi 4jj^ U"i 1 1 cj^Loill)) ( 3 t t-l>J ^ 4_u^Lv 4_l^I 

,4jjjjljJl JrLilj^JI C.^" ^jj L$jf ^ Jl Jcv V 

« K.O.Wilson t j_« J J^» < njtb ^ ^jljJutJI \'\ ^ i c_>l " < >-^la ^ ^VO ^Lc ^Js 

^v^SLJ 4 ol^M.I 4_^iljjJI» 4jL» 4_Js jH _c ^jJI iSociobiology oL^— o—L.^tl 




4jJ La __!} ^L-jVLj .«4__l£ 4_pJI Cj_u__U ^Ul^Vl C-jIm.U ^U^^J^lJI 
Lc_4 ^ j "i^ ) jj-I LaLiCut>l <>j__j J^fcILt__ (jyjJI —jL-uIj, JlJ! tfjufc 4_j_gJii? 4_jJ! 
Jja* _»tj-l 4_LiwL_. c_L_}L>. jIj! ^_ -> i "r < J 1 I JL- itiJI Jul L jM* 4__*V 

jjJi_La ^ 4_£L__U «Ruse jjJj)> 4__JJ_<j 4 .u_ JjLlj t ^Lc gj__>>jJU I JJt 

. 4_— 1 L<Cl>-V1 _j1_Ij_j_>_I — -)Lo_j1 1 m,i j-^l LaLaT-tl I J . i ^ 1" ^ 

J__>jJ La (3jjU"i ^—3 4_J I j_b t_J__t (J^>- J Ju>J1 i__)Lj__I Jjlj 

j_b ^-j-lJI i<t > ntlj in j H <__-_ CjLjIjj j IT 4."i < <ilj_ £_L__ 4__J1 

v<?l_Lt_a (Jj->- C-ij_Lt-JI JMJJ 4jjjjJ_J « ^__>. jJ J_ijJ I (jjjL-u^M)) ^—LJJLJ 4^al J V" < nl 

i V fl"nl JL3j t« L? £^.l i nil Jjl-lH (jj )i 4_tl»_>Jl 4_l_£j__1 ^1 ,3 i nl » 4j Jlo___j 

Jj ^L<__VI <jL_< iL>,,i,> »r-> jJ 4jf ^j-^ju t_;t^JI 1 J-* 

«(j__Jj» ^ ^ j ,J i ,^j_CJ t _^uLL!l <J--i tCjLL t > JI 4_lLo_j Ua l_cjv ^a_i (J- o — - J 4JI 

j!jjJu>JLl U>J-»^l j.. J Ij ,j_a_JI I Jufc J-^-*-""' ^ JJ-*^ (j^ Qj> J 
<La j^l m„a ^jl i ntV I CjL^jvjJ p ^« a ^jl J-Aj ^<uJ__J1 ^ J_il5_IiJ 1 (J>1>^ A '^V 
. .ij__L) < Uj^U ^-fll nMI «>l_Jt1 » 4jL~j 4_uljj.I1 JjqI^aJI ( J_.l__JI 4jL__5e-a_> 

jjjaaji 4_u__, 4___ij ^ ^v^ ^Lc lO- t --- s t^j 

^Lu_jL _^>*5J « Cj Lat-gT— >_, i Ll_>. jJ j-u » ^Jl-juaX ^jLoJJJLI 4_oJL_ _jj-I1 lJljjj_x!Ij 
La-blj- ^jaj jj^a 4jj1jj_>J! <J_\ju^L>J,I jjJu La JL^JLI I 3l_ 

L -C.l-o-->>V1 ^J__J1 tlilj oLx-jiuJI _ya ^1 3jL_jV1 LaLcJ *M n r I JL_ 

J_l CjL-jImij 4__>L- 4jU_. 4_>.j Jl_ ((jjjj)) (j! ^x.jJ1 .4 jrtjjJeVl j_ll_»Jl 

4__uIjJl__I1 ^L___4 1 g < a j 4_jL__.I — a__>Jl __t| ^La___1 4_i_C. L_a__*J I 3j y $ II jj-a 

.U>j_i_.j SL^^I _j_5>1_JIj i njtVt jLj'^Ij ^Altruism jLb^lj Aggressiveness 

(jja ijr^i ^uj CjL_!iL_. j_fc1ji_ ,jja (__JJJLI 4jaL_ l_a ^il^t a _jl ^jl_>IjJ1 (j-aj 
4_rvjJ ^ j^jjLjJI L_l jj_a 4 U mm I JlLa_ L^jIj t(J__i_5 _ru Lcjj Jg j jljJsVI 

_ j__Lua (Jj^I-j j I 3j__Lua Lai _ 4 1 < rVt a _t4- Lh^J '^-U ^-L-LuJI ^l_t_Il 

( Jy _!1 C_lLcjJL_»jJ,l 4jJJJU5C_0 ^--^ -_l_LJJ_ij .£__JjJ1 4w0J) ^CJ * (li'>JI (-jlj-JJ^L) 



<LuAJttaJI CjLuISJI j9bu ;<V m null 6JjuujI 



jrU Jjl i"t,l ii" II qjz ^jj j;} : J!i_« CjVjL-u-UI ^1 jjl J£ 

^_l2>jj 4_LjJ (Jj ij^ljjl (J7 _3 JUJL-ii i__S^-Lj>. ^_jl*oj_j<s Cj L-Jt— <uTl->J, 1 1 l jJ^-LJ ^lLl 
j^jjjlj) Jl— >H IJLA ^ Tt lUI mi ill (^jj f>k ♦ jt ^ lyi .nil 

Jjjl>J LuLfiju ^j^j ^Vl Jl J....!! ^L>JI JulJJi cjIjjhmTI ^ 

4jjJaj JjjLJU ^H_>u CjIjL^oVI <?JlA ^Lj ^fj JiJj-Iu jjLjjxVI (j-^Jt-J {(S^jL^l 

Lo^^J^laJI cjUsI pl^I V 1""^ isLljjjIj 4 cjIIs La>jl fic I ^j^Lcj (j-^j 
^6 Lcjjj * jujlj>J1 ijjLSL!! £.Llj 3^L_« 4jI ju j-a (j-u_jJ (jr JL_>JI ^sLj^^-JI ,jl _ \ 

^'Jl CjIjI luVL^ jJl_>.1j <>L>»jI a j Cj LLlj j^_J 1 ^jjl 4jjjjJ| (^bL^Jv^i (Jjj-LaJI 
^L_lj^_>JI CjLJVI ^t\t a t '^*jT jj-i 4-ljIjjJI 3 j ujll ' Un,* 1 ^ ^)_u_iJ t4_^jl. <^i"( a 



t t^-tUfcluVI *-A 4j3jLuaJLI c J_<i_iC ^_^Lua3 till j> <diLo I ^yA^ jSJuulj Sj-^- ' 3 '^Sj-^ 

^LlILj i L^J 4-j -wl i,fll,l 4-iSwtTa.tl SjuLc 4. » j iU 1 1 '"t * a 03^i ^ ^ ^ J-tjJL>- 
I j! Ls JLjJu>Jj dJLl j 4JIL0I (j-^J t^Pa^AJLlI^ ( jA3LllH 4^i <"» 4_!|jlj L^i>. (JJ 3 l_L>-l_>o 
^Julj 4 jo frf ^JL-o^ ii>JUu ^-jljjJl Jjjfl ujI <Vi -L9 (J;r L^LuJI *-_>l_5tIuVI 4_JT C-ul£ 

4__u^ I 4 j j SjLcIj i Polyploidy 4_^j_l^j_a c^SJ ! cjLcj-4_>JU 
^yli-^JI cLmJJI ^ S^ijll J*1^_jl)1 ^ dUj^ti-j iChromosomal Reconstruction 





f^l*-!! £j>-a j * j-a Ecology 4JLj_jJI ^ir. 

(JjLlLj (^JlII pistil 4_jLi cLojj^jlJ ^jj-L^ QJ) * <*--"*■ a 
(J7 j>J1 : 4__i_JL_iIij »Uj ,^JL I i It < njj lj 4 j t^a-t "iU 

4 1 o r I j-uju A~n) «Haeckel 

jjfc ((^^^^vjJj^Lj! » 4 <Jl£Lj 4 — xidLJ I — a :4_Ij — 9 

j j ^jl £ Ijj * ^ C 4_) tlaj >JLl ^Lu-u^JLi 

iJS 4 l-uljJJ ^ 1 1 "l _ jl Ir^t **( >.1_J _ ((^^jJj^LjU 



.«5jLljL£. 




l-jj^kj liLH ^ %H-^ (jyj-p ^jr^ 4_jJLi__i, , _ , 1 J tr\ «_J5Ll->» J L_3lj_l__1 £-joj 

^jl (Jj i ^ Y * ^»Lc ^^^Ja VI (Jf 2 r jJaj>- Jol— Ju JL?c_d i ir^j ^liJl 1 jl4> jjU 4jjJulII 

. ^jjLHI t Jl^I L__>-V ^jl^ 4 j mil <__L_JjjJL 4 j rt 1,1 CjMjJLIj CjLx4_*JI (j-yj mtj 

^-jjLoJI 4___i1j.5j «£>_ij)>j « ^jjj j j 'il! )) j ^y!L>.j «^j_i^Lia^__u_jj1)> j-loC J_La 
^^ic LiJl Jul <Ls_ulaJI j-i^a" nj ^>J^ ^ ^jk>11 £_jL__JI 1^ jlf. L_JLij ^t-uJfJI 

CjLpijJI (jjj>-jSi..7>)j CjIjjLSJLI OJ' ^ * J 1 t^jl I^jL£ _jj i^^lj-AL__i_« Jj < in 
ijjJaJI) jjUH ^jjLlJI ^clt j^--* j - «juua_*J! £jj (j-u^ju ( ___J1 4_t^L__jV 1 
4 J— -w^J^J JlJ^I CuL^ tfiA,?- _ .Ja.,f £___fL_jJI (jjfl JjVI t fT ir^lfij ji mi .C. (j^oLiJI 

4-3e_u_ ^Ll>-V1j oLpJI jlj . ..1 j i^lJLJI (J^l ^L-J-^JI (j^-J ^IjjuaJLfl i4.«jiln 11 



.((W.Kirby^l^j^ «W.Paley V» 4 < tl <j__>L£ 

Cjjjb^UI JL_2_3 (jyJ^ < htrt'th j mi f. £__Lill Qj— SJI JL^v (^1 ^Ic.j 

L>*j-_uj L^jj_3 Cjjljjl ^-Ul isL-uLaltJJ (jj^JaJl ^.r n-Slj i4j^£__J1 4jj U j i m ^ t j jUll 

Ll)LjJilil1 jl i"i lLsLxjlLoiVIj t_-<j^*JLllj ijjLSil dills (j^l CxflLua I (Jj ;t .fH^raJlj 
IjjLLo 4j_ij.I1 ^cl-C l!)Lij_L<s ^ t j jUll ^JjLUl t__-_u_'l ^jl-jVl cXjt . 4j^ j.hl-*"iT1 

^Lc ^1 ^lSo3-_i_J1 dl_>_5V1 jjJun- juxjj >4jj)j)U*<11j 4JI£o^_l_J1 :^ru-<^ujj (j^jJtXxu 
4__j__5_j ((Alexander Humboldt cJj j o a ^^Ja ; ■ ll j X \ I ;r ^ A • o 

iJT £ ^SotlLeJ JjaL*-^ Oj\j->A\ 4_vjjJ 4x0^1 Lit-> t a ^CjIjLlIJJ 4 jn j 1 1 L_lljJL>Jl 

juljJI J^jlI! IJ4I blalalj tLt-uIj3 Li-lsI ^ju__oJI »1U»I1 4^1^ 
ijL-u 4_oL_lo ^ 4_uLt_I1 jLLUI Lii I l_t___4 ^ AM ^Lc ^ uHart Meniain 

CjL_J1 4_t_iljJLv 3__c/j1_ dLsoVl ljub L-tlLcJ^ .5jlj^sJl ^1 j-^-lj 4 nUUI 
.4j^ia»jJlj 3j1j_>JI 4jvjJ 4a_3li_jj 4^Lj^_l_J1 (JjoIjaJI jjJ Ju£lj ^.Ic <J£JU$J$\ 




?6uuuJI pic lfr>jhj CiLTgLuJ ^1 



j^Iau ^yja jj^jjL^j ?JU A 7i °i i jlaCt! I t_<_ A.xl 4. . i i.u *<TL) I — oi 

((jijjl^)) 4_x3 i l.,fl*< M (^JlII (t^JjjVl jj-ual)) v_jLi-£ jm^uJ LoJlLc 4 _ l 1_ l - J I CjL_uIj jJI 

*_5jJLclj t Teleology ^LiJI j^LoJI (^Jj^* o^J 4 1 " ^ c^^JI ^y9j ,3jju>wLI 

^L^jJsl I Ju4j i^lz* J . Llj^l in c j CjLuLSJI ^Ijj I jj o 4-3 J I mil JjJLJ 

O I j-.laTJ I .."uJi 1 4_l_4jJI ^Ll 1 J> C< « J J I J )> JULJ <j->5 

■ ta«j ^ jl j-.-JJ <^>JI ^>jLSJI <fi ^1 hi a tlj I i,,tl 

(j^l 1 *L-"...iu.U <jl jjj . 4 j_3 jjiuJ *-J jJ 1 1 < U r njj I £_4 j] 4j1 .,1 

3 j>_jl£J I dJUk JLj>^j lib LI)) t^JitA ^ <j •) Cj^JI .1.41*1 (J^L>. <j-a l^iii t^-i (J-iaJ 

«.n <it1 Ljua_^J I LjO))J . j. ajj j (ill <J-<alj_i_ll ^ I <j^_j__>J I 

< U < DjJ I ^jIjJjJI ^j-jJI jljJaV (J-ti-^o j^yjJ I 4_j_>»^J^*3 j jJL I j 4_j^jJLuoJIj 

(jlj^Lj>JI <:Lalc t *-*aij tjjLiutJl jl Cj Lt-^jae-i T I sLLu ^-<JI 4J*_ij ^cicj 

CjLjJJI ci a\<r \ «i m \ lLy jLUIj JjVl prvcl Uii \\ J^l i« o L7 Lc 

jljkI «Harper j_j j La » ^jL^ L^j^J a ^cjI t ^ "itt 4_Lu ULtiaJs ^jj^S^j 

j^yic 4_j_j_u ^J^LcL-jo 4»j_uljjJ LjJ i^j CjL_l1I1 f.\ olr _ (Jjl ^j-^-j ^cJ jjl _ <JjIj1 
lt-^ 'U^ JrH**^' frlolr (jrl^- lj^->- \ *\VV C-oL^ £^tJI "< mi 4 

4lj_Jl 4_ljj1jJ (j-* 1 4 ^,1" : %^c _ l^U-^fl _ 4_uLlll 4jjjJI 4_!_oIjJ oJljLo 




< 1 1 (4_ i^vjjj) j j 11 LIjLl^IjJlJI -iiju) 4 t j jUTl ^^jlji Jg>l ui' 1^1 

^^juiJi oLuullj aj T$]\j t^JLUI JdLxjxill rl^jjuj i<xujj 4_c jj jljjsV! (jr^i-J 

jl^ o-**) < uVI jJfc Ja-^>JLi < U 1 njU ijr «-u_ujJI JJJlJ! (jL^ -ij-^' 4_j_u 4_3^1j (j^aj 
« 4_lj jjj I JlJ I » J J frJu-a-jQ (jj! ^JLaLicj Jj_5ej La ilrtj <>>ILj I JUfej ... A dl*w,*">VI 

jj-Lxj Lei] '(4 lijv) <b^_xit_x3 j| 4jj ljLjjSLo <Lj£^L .» j\ 4_^>.^jj_i <_u *°i 

. 4_5 < Uj 1 1 <U tnjJl ^yilUI 4x.LxuaJ 

Local Population 4-iL>JLI 3 JUtl ^> 4".n)ljj ^a-Lbj^oJa t « Population Biology 

4£lj£ 4^uljJ : (jr A 4_^ulj jJl 1 Liuij JLuajl (jr Lc <j7 jJI 

i <.i 1. 1 4_i_uj Ji_o 5L-JluJ Lu^ij^a 4_j 1 c J? i'u^j ^JL>JLl IjUfc ^c_)jIj 4_*jLL>j^ 

«R. Pearl (J^—u .j» Ji^a ^Lo ml 1 ^ j c> <.l 
^ ^Jl » /b ij <i ^ M,f o^jJI i«AJ.LOTKA 1£jjJ ^ . !»j «v.Volterra. 




ffiijiH pic In^jbj tliUjjLujLj ^1 



4__u 1 jj >J I djl — * <j "t ->J>\ £j£l. i, t~i ^ \ o j_A 4_iJL j t\\ djl i_o I j JlJ I i j r Mj\-4J> 

i« Charles Elton JJjLij)) J «<j1 j^.-*JI ^jL-^ ^ ^ L^jLj>1 j 

^ (jl 4_4_JatJ ^^ylll 4,-l j i \ 1 <-ZjI_i_Jj jJI (JT 3 Lfcj^flljj C-jlJwIjJI (jLSjVl ^iJkl 

(c^UaJV JUXM : Niche irUI 

J . oTt-mJ i^i^j^M oj, £_-c 4 <i i^j (^juM) ijr J_uJ( tLa_<_j^J1 LusL>. LxjLljv 

c-ul^ (^jlII «Joseph Grinnel JJu^v t njj » ^"ujno lt-^J iff J ^ i j ^ ^^aljua 

* c?^-J.' ^ ' ^ ' "J^ Cy* ^^-A^ oj£~* 
cJuj t" > «Evelyn Hutchinson jml "< ^ j^lj *L>- (J^-V c^j 

^ J. * Tij Jljwj L^Tlj^- JL>-^_j :^JJI c— i La.Lt 1 a {jr& J J ^ lLs-mj^JI CjI SW"i a 

0«jlj ci 1 ^^ cJiJLie^c ^j^aJU I JUfc t^Jij t <Ul_jJu 




' < *-j-^ 1 ju* -ij-^-j <>tTL 4_Ac c_-u^Ju V (jjaljJL^ 

^>.jj V 4— Li_*_<g 4_JLLa_L« 4_j_>J 1 diLljlSJl J^a £jj J>j_>-J ^ljL_*j1j 

JLj^JL^j iCjIjLoJIj j>^>JI 0*j ^j^I ^U,,.tK) Geographic Barriers 

( J-L-a-^j (jyjJl 3 j j) 1 1 1 j_j_C. I j^>J I tfjuA Jl>J (jH-*^ 4JL*J*_ 3 Jljn. I j 3 jl_£ 

. 4 3h^JJ CjULJLI <jrtJ 

Competition ^rfUJI 

LkjlM cJlj-ssj Jlj3j ijjj^la (j^sj 4_jl_j-jjW1 j^j^j-ujI jJ 4_ajj. « .a 

JlJv I 4jV 4_1uJI ^Iaj jriU" im U ^1 JLtjJ 4 ril"(V ^l^-iV 4_^llll 

Jxfit» 4_}L^ i4 m^LuJH ^l^jVl Jl^-I ^l^^l ^1 ^JiJj (jjJI J^ol 5_«JI 




4_5cl<u La <■ « Mil m ^JlJI JLj>J| t j_il CjLuISLJ! oJU* J 1 n "1 jlj 1 jj djjJL^Jl 
C<$jI m<" LJ 4j, 1 nij (jui^LUll CjjJL->. eL>VLa.Tt jljJJj .1>U! Jj IjJt I 
jja) I JlAj tjJL-uall £yz l_)^oJL) Sj^-jJJ j1j»3>U 4_u1 juti! CjL^Llo-VI 
_>l^_3 1 ^j-u CjjJL>JI ^L^Tu^-c LJajl 4J5Jj 1 4_i n rn ^jjjl (jr x^u3 CxjL£ L] 

, J t ? T( .1 < * \ \ (jj^^J J^L Lq-o 

ojla i Flora utl j? Fauna j tkJI o^bbVi ^ r j-^-je-xt 

4 rttai U jl>- Lbjjjl (JjJ 3 Jl_!Lc->3 a 4_ae_xiblj jliT 4J ^jj^Lj CjVL>J| 

ciJj j_aJj .Jj^L o-^J-j ^-^'jj c:r L- J^jCLf-oVI 4_5j^1s 

K-jj-^I ^ cj! u, i *;Tj ^IjJl 0 ^>tj cjjL£1 I.oj ;r .Pliocene ^.m j-ljH 

t3j ^ t3i>^ O^ 1 cr^L-talLa tjJl Ja l ^jLjLill 4_ujJL>J1 ,^1^ 4aJi_<i .."utl 

^v^-cj ^Jl-^ (j\ ^IjJI ^ l_3>L^ — « cJL^ 4J e — iJllj 

4 : ?lo-*J d^niLjJLl 4^^>U! 4jLa-"< ,„\ \ 4 t i t a Jlj^Lail Hub JX. 4jLvVI 4_)^ua 




(ju/jLv)) (^y-^-uJjjJ I ^JL*J1 (J^>-l JL-flJj .1*1* >>>Vl ^J-tJi l_)Llu/v <j-^ l£>^' 
oUlj) j ->J1 ^Ijjl ^j^a «LLiL_jjLu» ^Jc. 4_J_a_JtJJ ■v "ill |juJL_C « GailSC 

<JA fiL^LUll (jpA_-Cj_xJ1 JL_3w| i jlo\j-Jaj\ (_)\ C CjIjlaI mi.U 1 4 > n ^ LZlI I 

dJufc ^,1 f Ltn l inLij t^l tUU JjJU Ijj-a jJal jJ ^JUC 4JL^- ^ VI OJ-JtJ V 
(j^jLs» : A a-t ol La ((<j_ujL>o) _ 4_u|jLxU 4j|jufcLii>a A^LuaVLi _ £jLuJ1 

^jSw<u V ^jlJI «Law of Competitive Exclusion (jr ^aLnJ1 .iL«. r<-L,.Vl 

iJj-M C_>VL>- r«rt iVi^i <_dJj JUU!J . 3jL>Jj 3«:LuJ JLxl^icJI (J^aiaifc_a <jrl£, jjj 

Lo_ij^ i JLjJLscHlIL) SjLvl^ 3f.l_ua ^^u-J ^JajIILj Aj^LjLuuj La (jl VI - ciJj Ti r"i a ^_<-uajj 
^■Jj)-^ ^LitJjjl <U« \'n ts\ a _ [SlSjJL LaS" _ tijj-^ 4\jjjJ.clj 4_i a^>l 

L^J 4 i'hj « <jjj I JS )) (jlfiLa IjLA J-tJj t 4_j_>Lj 4_jjvL> ^j^a jLlu"uV1 .4_i_>.Lj 

^ (j^LLLtl jlLAj La j ' ( f j ,«f Principle of Divergence <. ^ .Vill Lli*» ^1.4 «..! 
^ jjj> La (^jJI .«Species Selection ^^^jJI ^ djjL?o ^ , ..j La 

< (j£ j^lajJ 1 4_aj ^ <r <i \ cjLstJbVI Cjl_aj_a_a L ^ j *^ jJal jUi V 4 q r ( j r Aj i4_i3LJI 

.((Species Replacement 

CjLUlJI CjLjLlj (jrJ-JJ f^l t Ull (jr ic 3jiLc ^jjSo oUlj) j "sJI (jrU (j^aLnJIj 
i^JLst-uaJI 4_ijLli CjLa-tn i nil ^jUlj_^ (JT ^ oj n"i.uill djLul^JI (Vu Lai i«;j-uaJI ^^lc 
^ ^juaj 4_L)jJa 4_ajl_£ £yi 4 Ijl-a 4 l"i a I ijr l £ - (j-*^LuJ| 

1 (j^LuJI dJLjx Jul Ji^p SjLjlII >(^4 mi m 11 5l j -w oLaj ^ a 

1 <>>jj 4 ^triUlj Cj^L^VI 4_$U&j 4 U njJLl J^I^jlII jJuuajj (j-oSLuJ! 

.Predation ^i^iflVI ^Jt 




?\ \t ill (olc \&>jhj uU^LllJ y$\ 



-1 <-<!■> 



Jj JL^tJ (jr 3 ^y-i-ol ..iS/l (J^oLjiJ I ) ^ t \\ \ aj d_a <jr 3j *1_1aJ1 (J-oIj-C Jj>.Jlj 
J-uaj JL—J 4_dlH_>JLt £j jjS/l I Ju>- I j_ujl^ uJiilit_J _ 1 <j t r< <i\ 4_ojLa^Jlj 

Q) -i-iTu-t.!! 4JaLii^ 4_^-j j L-^-a^ 4_l-tsJ I oLijLSJl ^I^jI ( lim" ^1 (Jj_ljjjIjJ1 

ufoJtJI ^Jt->- ^aLLaj ^LlujLj ^ i nTi ^jVI :(jO_u-ojjj ^ZLc.jja^as_^ 

4_3L"t_^ yj <" I jubj tLr cjJJ1 (j^oaLUll 4J^j 4_JLjlJ1 4_j_co1>JI 

v ^ij^jlj ^jjLc I (j*M«J L*J L^jjjj ^j_>a Jlj^j 4wutf»L>. «4j I miLu 4_ijsc_u I jju-u \ » ^j"u 
^> — q^>JLj 1 I <sj J 3 j t^-jl it ^_)Uo djlj «4 j ^- Ij^ j (_oVl dJLA 

.«R.Selective Strategy » 



tin i.uj ^-uoljJLo J->- -i iC Oj x.lua\\ l!jL_u_j ^,<.u.Tt^ 4_uLiJl 4_£.j-qj>J,I La I 

4J*9^ u < « ?->Jl ^ <>wtl jjvLjj JjJsaj Lfcjl^sl jj o"n j^jJI £j 

L^-jf L*_£ ...(^wlj £j1>i J£ <y9 jl^wIj Cjy^r 3^ 3jl»*!j Luioj LJLc.) J-c**iI! 

JLiSj lL £^_>-Vi £l^>VI /ya SujJaJ! SLui'qLlllj L4L1J I <ij <a JuJ-jJl (^oBUiLI 4_loj^c 
1U i^i a <i >«U oJL^J 4— ul tcToVI 4 j> j" 1^1 i.<iV1 j _ y Li ^j. t^J. >JU ( jJJo I 

. « K.Selective Strategy » 

4_alj£ OjcojjI LaJ£ J 1 _} uJj-il oVjula (j I ^Llj_JI jIjj UrUJ JlSJj 

jlaI j„ tntlj 4Ji_*Vl «David Lack dJV juj_flb» JjL«^ jlJjJj . 3j> j m,, *tl 

^La-LaJI SjJLjj ^pD^-llj (jj^LuJl i gTi a J a a t^Jt j i.ull (J_d1j-*JLi L& 1 

( _ ;r Jl m< *WVI IjLA J JLBj . Cj Lijj^) " a i I 4_<_u1j»_ Jo j ^Ul ^j-ooj 
( <jL£ (jlj jJI ^jJa-tlil cyi^ SjJLfl 3j,.i mi«U <jt 1 3" <r>^L>» jJoJ 4_£>.j 

« L7 ^iL_4_^JI V » jUoJ ^ VI 3jI_£. j V 4 i a ^Jl 3jJl_oJI oJJt 
^jegnU 1 jua <j? ijri-u L» (jLt^-^j .(^IfJI Ji^tl jiajl) Group Selection 
«(_lJV» ^La :4 i r Lg-L^-VI oLjI^-^JI jJI u. r ^^ic VI j i U h V 

<jf I j " j) Ij i4_jjJiJJ1 djLA oj>-^li «G.C. Williams j_«L_Jj »j 

L7 js La^ j i <irtj ^j-SLcj ^ jL<u **(*)V lj (J^LxllJI cjVjlju^j ^ 4 j o jlM (Jj-^«) 

^o-lj <( 1 fl*M i t » ^1 jJI mTI 3^-3 j n *^ laSLtfcj . nir jjyjLjJI J iniifi 

. JL»JI J^U Jl>^ JUu 
IjjIj ^ j JLJ I » ^ ^ "i t j \ U ij^) 4 .Ij j 11 <jLo_Lc ^j-a I LdJj— 3 ij\ ^yic 

^ ^^"m jl tlv^Uj 0 M^Utj (jt l>*^j («Birch (_>i^u»j «Andre Wartha 

. 1 j t d U ^"j. 1 1 I jJj I c_ i ^-ctu 4_dJjJoJ 3 j -j mi *1 1 CjL^jus) 

<:! mi Tl j-jj a j 3 j) mi 3 ! jjl ^ I tj \ :4_1aL>.j ^c-cjJI 1 \ fll j 
Ijjf 4,lj u.J I (jnnUTl Jl>^! (>* Ciilj ^1 Ujj l-SLL>J! ( rtj ..nil 

I— j f j CjIj , mi I I uoj) ir-i ^.j CjI — J 1 j j *»i 1 1 j j I mi r ( _ r J3 ((L_jJjl^» 

j^l MitTl 4 j<j,al_ujj j j^jJI J jL-»"iTI <jU9 Laj-^j . O Ljj Lifl MJ I 




TJV'i mII pic CiU'jUhi ^1 



Co-evolution ^AmV.tJI j^Jt| ^i>£U§ 



jULud (j-*s ) 4jj-jJI t-uljVlj (jlajlj-aJl ^Jj- 1 ^ O^*.' J-^ 1 ' " r ^J*-r»- 
ji—t uj <jf l_3 J^— «-l I ♦ ^ i U <r ! 1 < J Lt - l l I L^JLaj 1— ^jLlxij, "i a a Zu-Cl 

1 ^ (j j ! j ^_jLUI 1 <\ $/\ JJ^> ji-5Jj * L^jL^j "i n a ^jjj I jut 

4 "i i m 3jj-l (jH-Il ^jju j~t A a 3jjJi (jt c_flij|j^tJLl £yi (i^ i 

J-o ^aj Jyj(>J ^JLj cr^'j — J — 5ji Lj3 f^j^^ C^-^ 

t jjjSLj L^juoj ijJjLt^jJl ^yiLiij (j^laJLl 4jLp* 4jL«jx L;r ic (jryu Lcj ( jjtu1^iJI 

■ * j • ' ^" » jjy J] 4_c j_i 4" 1 J LhV" ^ a U^i J-^ L<3^ I JiSL<fcj ^ju^J I 4uullm j | 

^JLc jjy^ 1 i>>tl L-dj^JI_A J-A Lo ip^O t 1 ft.^ ij > 3jj| jJl (_Jj^>Jl «7eJL_uJlI! 1 

(alkaloids CjLjI^iiJI 




JaU-JIj symbiosis 4_uiuL«Ilj mutualism J^l^JI c_VL>. ^ I .^jl L_aj^ ♦ a 
tfjLA JjuoLjj 1 <u ir j t 5 j j Ml cjU-^LajM jj-i.o Laj, j rj parasitism 

j I ttfj ili -wj CjLlj j| Cj Lxj^ (jlj j^- (jijj Jjlj-p* Jl3^^J JL- 

<___S t-J^L^JL IjJL^a 4 ,.,_>j^Lll -r I Jl__ <Sj t^tjJLflVI JL_>. 

0 4_jI JU Luaj is*!-*, ) ^jjj^*! rt all J-tljJI (JcsLiiilJ <L*_uj <LLul-4 4JLL__La 

1 4 t (ij^gJI -llj-£>? jntt tiJ^L^JI (JJ* j 7" (j SjLjljM ijr 3 (_>5_tj . ^4_5_LaJJLl 
43jj Mif 4_alii^ ^La i L>M jXal\ aj-Li£J\ jl.j_c.Vl 4_JiLc.^ u n^" V L$jVj 

Cj^ -a- ..ill I i > ^ ^- VL_3e_o (JSwiuJ (j^JLoJUj 4___ijj_iJ1 aj_>*jJ( 5 JJUlJUI 

4_uLt_wVl 4^a_alSLJJ 4_^oxlSL) 4_^>Litjj t 4 j jU'tl 4_i^-bVl CjIj 4 in jU 

.4_^! jjJ! cjL_>U 

£.-*J! Ml'MJf aj^LJi 

4_i>_c ^.Jl jLil Jj! _ jclaj 1 oj'^ _ «Elton o±A\» ^ njll cu-wLJ1 ^>L_> 

SjUI cLa ^.ic 3jjl__JI cjL31 uTl ^.jfc L_^L__Lv ( 4_u! j r 4i , „1 , ^ 

oLjLjjJI aJJtj * (fjr-j) '^>tt Lj |tH- <a - L ^ ^ 4 jl o r j <^r CjLj^SLa /_>->3 4_u! JuiJI 

cjLnl_w Jiu_ Ly Pi}\ Herbivores «_ il Mir Vl cj>L£I oL_ij_i_>JI ^L«Jo 
^1 Carnivores ^^dJI cjM^V ^k. njJI ^Ul-JI L^f ^ .4JLJLJI 



■ 



?<v i mII pic l&>jkxj OUgLuJ ^1 

4 2JL>J1 oLij^Ls Ijla t^ya ^ (Xl jj .((Decomposers tZj}l±>JU» C3 ^ 3 «J 

' * ' ^ y \ 0 f JJ « Producers t_ >La-" ill » _j <— al3\ % \\\ olut < n < Ijl^Jj . L&jJLu 

.((Consumers CjLSLl^JL_<_aJU» _j 4_LJLJI oLlL*. 2L)j£J.I 
^ u ^ V (^^-jtLJI o}L£l) 4_HLU1 4 rtl^Jl ^1^1 ^1 4 k^>L* 

■ U iiij* a ^ IjLcLuaJ 1_>JL^J t (4jJLiH 4_aL>JI) ^5_rtill CjM^Tj (4_jJj1 JlJlJI 
CjLjLjJJI *1j^wL (^JljJu ^^lJI CjI j Jlf^.tl £-J ^jjs l_3^T LftjJLuiJJ <—>\ ni r Vl 

£j ^jl ^jJi CjIj-JLc * VI p ■ V ^jstlll Cj^L^T 4_<uLa 1 <j jj > i 1 J J I n'l ^J«JI 

Lfe^ j r j jj-LijJ 1 1 J j^jlj-uaJI Lfcj— £-j_j_4_a]l LfcjJLjuaJIS) Cj Li I j_lj>J I 

< j h ^5 J-A^ ^jX. 4_«JJ9tJ>. jJuLAJ LJbjj^*X\ *— >LjLJI ^lj->l O^*} f> ^Jtill CJ^^T 

(Jjl OjIjJI (j-*^ ' J>^>- ^-lC ^LllL-u'^I IjlA tjl jJL-uJa *4jJJjlI1 SjJSjJJ 4.i i.n i TLj La I 

^ ((4_ijLp.Vl a ^ ^ft^L^I ^lUnll J; ,V» ^j^l JA<aJL) 4_^UJI cjDLJJI 

^yb tr^l) ^tl Lb^JLC (_3Lt_jual t^ll^ **n <n ^^1)1 ■ U U^TI _ ^Lj_4 _ JUv^j 

La ^jJl j-A LjJlC.1 i^>" JjUU ^JJulII j^tr.ti IjlAj t(4_L>l in r CjLI^j^v 

.Pyramid of Numbers 4LJLJI cjL!^>J ^jjuJI ^j^JL 4 m <>,«.") 




Cjlup^J^uJI 

1 j^>- ( yA j. ^ j^LjujJl 4_l_>- 4jjLill diL-uljjJI ^-L>u jL^TLaj 

cJbj-ll ^ ^ (jl - 4_uLJtl g.1 j-^Vl j CjIj <"« -ntlj CjLjLjjJI j_*_ujl J 

^jJ ^ ^ " i "I CuL£ Li_A (j-AJ i 4_j^LjJLua_I<J I Ci L_i_Jj jJI ^-i-uj 4 ■ " ^ ' 

fjjaj Oj j oil I irtM >n JLjJl_>o ^ylc Lj j-il 4_j_>J1 CjLljI^LJI 3l j 
JlLo SjJU ji^l C (Jfcj Jl9 ^Lwjy^JLl SjL^JLl tfJUfc ^-ijses^) . 4£ j <J£j L^jJLuaj 

. 4tJjUll jrj-(_ijj I jj I ^4-cL>-l^ ^AjUS^J Ijjkn"^! ^ jJI ^Jfc 

^ $ i J ■ ^" (j I ■ tX^Mj t * J"t t *,\\ <JL>. . 4 j'mjTI ^— i I— i-u I j JlI L) ^Jju-cuJ,I ^LqILaI 
\ $ ii i r-Vi (jl Lj^ iL^jLl>- 3jj J (j^tiL-o 1 LT ic ^yLLQ « 4 j o i n j_a )>j <( 4_J » ijr }\ 
dJJ Ji j, j 4jjJl!l 4_*__j_jlL> LT ic ^ i ,i ,a < )L_t!u_c 1^ CjI^ j, y u»j jLss—tlo I ^Jl 

4_u1_lj>J I 4 U <"ill>a (j^a JUJL»J( 4 1 jjfc LojI _ 4jj j mi r ^j*_>- ^LULj 

^LjJuftl Sjs^l J (_<j| jj>J1 dJuk 4_l-uIj Ji (jLfl t^cJ (j^J ♦ 4_i1_l J I 4jU9^Lc j 

LjjjJ j^Ijjj ^qJ '{j* J^J ' ' <-JJJJlII J^-*JI (j^a ^Ix. 4jLo Jjl_l3 itillj 
LiT^jJua O-llj b»j (4_l>J| CjLjjISUI ^1 y \ JJLC JUJLjkj ^ 4_j_Lc <iVVI (j^Uj 

(jV JU > uiTI (Urt-r "II \Xit . 1 tj > a '/A 0 VJ c^-fcj V Lol liilj u it o > *(jh-j>Ltt 
4 j njrt-sH LujSjjua jjl cdJj j^J-i-flj ^jj V * -i>>-J Jl 4~t~*-\ LT ic jjaj CjIj^LJII 



fikt mII folc iq^jhj CjUgluuJ ^1 



^ Ni r £_<_uLlI1 (jj^JI j^xljl (Jr 2 4j n ill *-1iL_u1j jJl j^o JliJLj>JI £j-a-J1 1 j_£> LtiLj 

Alexender v. cj1$±±a jjut,&\\» j-a cjLcUj>JI 4l_u ^JjlI cr LL2>JI ^^^^11 
^ i>> -%tl frlUtl I Sjalj 4 jLJ -kj ojLuuIjj j^o fj-j>ot Ls Jx^li (iiJjj ((Humboldt 

oLa^UJI ^1 ^ <ul 7t j ^-.-.^ . JijjV! 3U"M ,,.-.U jLjl^VI oL»U 

^j^ajl <a-^J| ^j-u Ja-JjJl (^yS 4-^o 1 <i "<t>l j-^j 4_t^Jj iCjljLijLlI <? jui (j^j 4 j <i j n^t "<TI 
^SLcj lj>-L«s" ^ Ua>«j (J^Ljjj ^jJI <>>^tl L^jl Ur 4_uljj^ 4_dixLo J^J 4_j_aljJij>JI 

(j^aj t I j_jl_>J I ^ » ^ (-2lLL>.1 t i * 4-ljLa" U 4 .xTl-i-jJ I ^^ajLu^L-iJl CjI li 
Ljr 2> |*| 1 j * , ..t uIajL^I f-\j—LM 1 j fc> 3^ U <i 1,1 CjLLiJJ 

h^j^jI Jd) il^vM ^ylti! 4 j A j m^'iTI 4_^^Ljl1I (j^J {Si 1 ^ it— dJuitj .. . i ^ 
tfJui l _^cu-_5e_iiij ^Jjl tt, a <(CuJ^ , i-o-j^ (J^-^*' ^— Li ji 1 jJl v_jjjjl L;r _l^. 4_ul iltl 




((Eugene Warming ^-Lojl^ <jry»*jj» 4-aJ>X ^A^l ^U-^lo ^juM t«oLiLi]l 

t _ 7 jJ1 Cj^jt jit Jl^J a . CjLlJL i Uj^J, I < U t njJI jj). n i <ij-aJI J ^^^jj-llll 

<-l^IjJLj>JI 4 rtU; U c^>Ll>.Li 2ULl>JL1 4_tl_j_J! J^I^jlJI jj! 4_^ljju 

4_j_j_jJI ^oJ£.» ^_i_ul_i l_3j-ju 4 j <a 1 »J 1 4 ILmj Juo ^L>iji ^jjusI ^cj ^j-o J t <_2j Lj LjJlLJ 

4^Lj-UJI S ^ « j ; t — T I cbLl jUi>>^\ jj>] ^1 4_lj Jjl «Fredric Clements 

ciil^l i)U j>-^Ji ^_)Ll5 j-a (^^^0) <(Thornton ^jjJljj^ » oj-Zi Ua cdij 
(^JL^jj jL*_^ul La j-^-i Lr^' « Krakatau jl_JL£lj-£» 3 ^j—jj-^- ^ 4_j^>__JI 
<.-.< *iL£ (j! juu J j-<C«-a (^-jLjj ^ oTl,^ a 1 ^jltf" 0^ cr^i ^ AAV ^Lc ^j-a 

4_>-L_i_u_o (^1 ^If. 1 i^-aj I I -iTuJj <j I (j-^-^ 4 .ol j ( U Cj I, ■» _c-Tl_->JI 1 <jl (j^c 
Lukj iiS ~»J1 L^jI Ur ^j^a LoLcj ^j-jljj ^jl ^1 L^JLqjfcl J^-LaJ i4_cjj ( ^a 

((jm"i) .U^V t ^tj j-lJj Jlj>.!jJ1 4_> j__J I lIj Lj 1 j'r 1 1 ^l^jf Lhj^ ■ 

IjLjJ 111 CjLj-LM 4JL_>J ^-jLLlll ^cjj CjVL>JI * ' ^^1*4 ( Jljlj ^rt "ij 

^ JUJI ^ US') jU^iS?La CjI ^r*_jJI 1^13 jj^tnTI ^ c_>l ,i,r^l 




?<v i m 1 1 pic \&>jkj CjU^Uulj ^\ 



£_)Lu ^Uaj (jf jl^JII aNew England ju>L>^} ^_u» 4jlLL2_* ^ 

l^laj Laj (Jj ijLLa-oVl Jjlajfc ^Itr-mlj t^LjJl^ " o miU L^a^ju 4j>-jJij 

(^JijJLl J-jLllII Sj^fcLLb (j^j'- 3 J 'iJ ' >^ (1^ J^?*^l ^ ^ (^jjj-ij ^ 
^1 m.TI J ^^^Vl u » j jMI cIlj^LjJI (4_uL±I]| (— >Lt„<C<.j>JLl jr> <j U 

SLljUaJ! 4JI * c I o j 3k ^jlJI «Henry David Thorian o^J^ 5 A-j-sl-i lSj^*'* 
^jLa ^jJLlJIjj . 4_i JjJuil (j^w ^ L^jjju>- jLiL^j<sj «C]imax ^u-ul jti 

Super SjUJl ^j-^ 1 j »" ^ UjL^» La j j " t j Jj iOrganic Entity 
lj in < L j_*-o lP-^ Vj) j ^ J-Lj (jr-ij V mi " tl ljufc tl^Jj .((organism 

*^ a \j—J r -x—3Ut 4J jl **( ^ \ (((j. 11 " UK» tjV L^jI j J_jv 3jj jJI 5 j ^ nt 
*«3jLjJI (33-^ 1 j i^tla LljL^i) (J^o-Ul 3^-s_sLLlju->i jLjJLcI 1 < ^ " a <u £>SLqj 
Jj-oIjJLII ^Ltij L_^_j_s J <i t !l J^u-tj^ 1 ^ " x j ^ j3 

O 3 1 ' ^> <rr J Ij j "1 ^ ^jLa udJ jJ^ t j <lLvj_q ( _ ? j3 j^IL^ ^yjLtJ 

^ i>X\» A t Vjlj «Associaton <Iaj|jJI» .1^ <it » i uil 

cjUs^Lc (j-a icLo^JI J->-l j jjjlj \,.qc 4_ijj-4 jiL^l j j t> t "<< ((Community 




^jJI I JJt .(jlj_LJ>JI ^-ILc J-g i m A ^_*_ojJlJ| Ju£, Lk*_>. * ; 4jLj9 

2lcj_>u?c_4 l^j j t" «Biome 4_uLljv^/! jJJ I » ^ 1U ,^ n ^IjGjI jlIc ^j^^ *T* 
, iiJj ^ Lj_4 Sjj-rvyi! Flora& Fauna 4_ulj_pJ|j SluLlIJI o^LaVI 

4ulS>. jJ^ojJ I CjUi^LaJl jj-ua 4j£. i ,ujuj JLB Loj Jj^.jJ| Ijufc ^C. jJI ijy icj 

LJrU J >^i ^ ^Lp-I J ^! M (JH-^- 3 >tH^ 1 j-Aj u<4 m>» t"a 

(jf U£ >L J i^t'U <j^KJI L-fljj^iJ u^jk oJIj ^(^LfcJi Jajlj^U djl j^? 

j^>-j ^^ic (— V <LuLp*^M ^ juk jJSU ^ycL^v. (jL^ j I 

Herbert ^ m . jlrw jL^ jl2Jj t t( U . , i 7u ,. o 4-c.jujI ^jJI ~l U,^t I 1 

((^ n"ii<iK)) ^_u2>LLa jula 4_u3jLxli 4jIj Ij-jl^j 4 ♦ j\U p ^ Y "A ^ «Gleason 

Jj^la-Tu (^jJI Ml «U ftill (jlJs ^ a n{\ \XJb q-a L^MLkjlj t (<(Niche 

Ecosystem UmJI 3##k4f 

«A.G. Tonsley 0 1 mi'ijj ^ \ ^Jji^oVl 4-uLUl 4 Vull ^JLc a. ^tU,^ A 

J^Jjl_>i ^1 «R.Lindeman ^L^ulU ,j» ? 1 MY ^Lt J^i^tj^ 




y ft. i jiII jolc l(p jhj iZiU^Luulj ^"l 



Lftj^j-j^jsoj 3 J L11 j 4Ja LLaJ 1 « < j^> 1 TiPi I )) j lj-^T<-< <i I Sjjj-juaJ Li 4-jj>. 1 <^ij *> jft-u 

4j^_j_>J| 1 mi *iV I #~ « <,jLc_d Jt 4—a j Ir> i U 4 r^ij \ w "< 1,1 CjLuI^JLj 

3jLLI j! 4_9 1 U II «^_jjJU» 4 jU r ^2 SjJLaJw jSLs ( <L1aLj>*j ^>LSL}1 IjU^Jj 

^ jUli j j i t ~ n jji ^ ^ u^i (^j-J^Vi j£ j^-^j jf 

Lj I j_l>J I j CjLjLljJI 1^ (iijLcj ^^0]! 4_u^jJ^j .J I 4_L=lAjV ' JL^V ^ j .,<J-t I 
L3 j9 4_a_iLjuj_4 CjLoL>. L^_j I LUSj-C ijyjilj 4wQ j V\ ] 1,1 i ^ o i^l t _ T !lj| 
.ljLLc^I J£L I J±>-*J Jj.^ "TL) Ujl> _ 4__ul JlJJI 4_LcoJLJ1 

I jui) JaJj . cijL_uI£LI 1 ^ 1 mi "w. I < J_Jj3c_1j ^1 ^ "iMj J ntn"tl j I ^Ij-ILsVLs 
^UIaV ^ . .■ njJi JUJLl jljjl^o ^1 ^o"V) «Evans JJjL1jJ» L^j U 
^ 4^LLJIj jIj-JU ut _<i^J! ^jj r.TI <uL ^Lij c^L 

• 4_J9 Lfcjj^-s (Jjljl^s (jj/Lj^j 4_i>s L^>-jj-rw Juljj 4_aj tr> 1 1 1 ^JLsc-a L^Jjjio 
1 fl; ^1 U .'r^l L=r lJ| 4 j Mil— mVl 4J1 m,jJI j_A C-iLjI j j T 1 dJUfe J 

. IBP ^^J^uJt ^cLijJl 

CjI ljjIjJlLI jj Well JoJ_j>J| Jj^jJU I JUk (j? Jju_u ,( h m<>U Ljj i^j^Jj 

^^JJLS t 4_ J CJjJLn ^-L^UJLl (t±u_jjL>0 J^^/l ^yic jl) J-JjUl ^ ^tij 4_LL-L-J I 

LoJLu_u_q^>- jJIjJo ^Jjjj ^L>o ^j-^Q <( 4-jJLi 1 \ \ 4_o jl^i'rU)) S^Sl^ 4_j^V L«^o 

<' (j j)_(->.i j,L>. «LajLjI ^jl (jj.in tJlllj 4, ^ Mil t jj-uajltjl LbJLjua L-Ajliil 

<,^_iLjl1JI))j « 4_u L_lj>- ^/ 1 4 i j ^j-j)) Jlj « ^ LxjJ I ^-cJi— >JL I » dLsr a Ji-ua 

i^l oU^SLa «Cj)LcLi])) Jl 0 jub (jl la <^JJIa ^j—aj — j r. j «SjijjJ1»j 

i3JlcI( n<p jJj (jr^** ^ ^ I J I cLc^jlLujI 4_>-jjJ 4SL>LujToqj 5j-lc^ 4 ftu 4_^jiixjLa 

.4^1^11 SlJ^I oL^UJI ^1 

^3 J <^**<!l (j^jutJtllj 4Jl-u.1I (JLjt^o Lr 5 fj^-U" i.^.U i—jLliTu ^ l^at a ^jLa |^_l>-1j 
JjJL^oj CjI — <_yL_L_a i ^jc 4 lot <rt "I L*j ( j r Ajj— j-oJI £_)LLaJI dil j cJjI M»ljjJJ 
l>JlaL_*!L>s i^f-^- j "1 fi*> ^_ ;r lll (JjLt-u-U 4_*_u1 j J I ^..tlr (jjjl i>t rtjij i4__uLi^a_^>.| 

^u^ljjj ^1 VLj i _- r 5uLj (j? (jjj ( yA «4_u_j_iil 4^a j Is *r 1 1 » jj^L ^ K**n ^^ya ■< \ LLlj 



^ £-1 jjVl JJL^l j! iJlj—^JI Ijufc ^ 4_r*_ l ^a 4_)L^vL_£ , JLJI 
^ UjJ-S LJajl 4ill^l oUjLSJI ^IjJI t>_) 4_«uLi]l 4^>UJ1 4»jjUt^ 



?ft> ijill pic Ifpjhj OlJ'gLuu &\ 



(jru jij' J-^' 4_IL>J L;r L*_^ ^KjuI VI j-A La jlj ^ " m.VI I JLJb ^Li t 4 nl j -v'VI 

aJJt (U^V ,Jj| ^<ub j^-^JI ^^H**' J- 4 -"^- 1 U^i * ^JLfll J £_t^' <i iniLi 

Lo L^jUIi (jr 3 £-Jjud i4_uLuaj»J CjLjjIjJ £ju^>s Julj L*_l£ j /^>l (jyjJI 3j_ibLlaJl 

jJjj>u <Lc.j-t-u l. < * uLuj 4_l>-jj4J (^jJI) «jj^*JU 4j^_pj| L^tjJL>JI (jjjL^)) ijr <u-uJ 

Ijla J*ij Ml ^ f Over-Turn of Species cL^Vl £^>l 

4-Cj^> Jjjj Cm 3 j j j<H j3^>J' ^ 4_lLjJU.I ^tjjVl 4 1 in*) ^LojjI ^ miTI 

.^I^VI J^>J 

^ <(Mac Arthur ^ijT LiJLa» j\j*~t < ..^fl 3 £><^ ^^-»-^ 4 j nulUj 

jJl^\ C.„tt j 4_ul_j_^Vl 4_^Lg— 7JI £^J£ 4-^.j_> Cjjlj Lo K 4jI ^ *\00 ^Lt 

Jl Jj-ojj 4jt ^jltj \ A Jl^aj tiilj juLi «May ^Lob ^ . IjljJiLuil 

4 j ^ j ^ 4-iitJjlj 4 nl"->- a jj-al^c (j-u JLj-SjlLI! 4jlJLi u)Lc Loj 4> hj ^^-A L^jj 
<?Jub jr A , m^jlII ^juo^JLi j-aJlJI ( 2>^ j * j ^ t— >VL>JI * a 4j|j i4j^_L>.j 

(Sj^kUaJI J^jI^jlJI L4JI Uj) 4_uLpJ|j 4_uLj3^1!1 J^I^aU 4j inuW 

J^sl JjJI t j_ a l-^>^- L^jj) t^J-II BjLiVI C^..L( n < _ y lll tAjitJjljJI J-ol jjlILj ^3LlII 

Paleoecology (tit 

1^1 I r ^1 <j "1 a! JLjIJJ ' ^ <3 T ' ^ ' ^L^j-* j-J-^L^ VI 4_<_j|jj I < La jlIc 

(j-a 4 o jl m< CjLjv- 1 "lJLI— uul ^1 jjj) -uj ^aJ I 4-)j-j>_ ^jX-j>-I I 

i y-\-£L>. \ ^1 cj_9 ~*- 0' Sj^-jJI ^1 (<i"wVI <-iilj^ cjLljL^JLa i« I ^Tioj)) 

C1iL>.jJlj <( Ls>j_a_>o » ^jj L^HLub 4j^Lud J \ 4_LL_Lll ^tjjVl (_7^>-J 



j j >L>.Vi 0 ^rr h\ 4_x-£>L_>. 4 j JjL_l^j oJLLaj . Reef s c_>l « 

^IsIj^SjVI T 3" ^LijJuS>VL) j^_iJ9L>.Vl CjVL*_4 j JL_>-| (JjlIj 

t^j^j) rttl (JLi L_ij^li) » ^p^l^—S-il uili J (JLlL^Qj (4_a_i_^_i-u 4-j-j>- jJ j_lj>. c_il 3 

< t fn ->JI ^ ijl rn c->Ljl n <QU1 ^1 ,n «it cioL^ ^III t «Trilobata 

1 j j "> u-3^jJLl ^y^Lo^JI ^Palj—fljVI lL>^1_>. j^JL^J LLcljJL-a 4_j? 

LJJ _3 cjljj-t-^Lu jJI ^j'-^lj. ^ 'V 4_j_oj-LIL) jjjlSjiII |jub £_L-a jlSJj * L^jj jl>. Ljj 
^y^lj^-aj! <jl (jjLc ^Lq^J <jJL^_s ^t^JoUajj)) 3j^j^>- <L_i_iiij «Alvarez 

iCjL^i-^JI 4_lal£u^o ^ j r (jaLflLlj 4_£jjL^a Ljr 3 L^ILoj^jfe ^1 ^'j-xj < ^ I^JL) 1 

L ^£. 4_pUI pLp-Vl gj^J? tl^^j isiLJLI ^ o^jVl 3L^Jl LljfjLt Ju3J 

CjLu^Ij e_)L^_>. CjLjjJw^JI jLkjjl jj^a siUI Ljr 3 *ijjL>. La jlj-C j^yic j 4 4_ta-uJI 

^jlalj—Sjl CjL_ljJl_jJI jLkjjl 4 (-ujLjJI ^ r 3l_j_^>J1 CjJL_^_co ^^ajj t<~i er\\ 

Luajl ^^-uliLilaJl jjuaJtil L _ ? i3 CjJl^-Jj Jl^ 4_jjLuJI 4SJUJL1 ^jl tCjljj-uoLu jJI 
^fll^» a jLioOcjI LiJUj iCjljj-uoLuJLlI i _p2>lj-Jj1 jj^a 4_jjj_4_ilj ^Ti^l LjjJLaj LjJLjv 
OjL^ (^ylll i(4\j^Jbj^LI(j 4_aljLjJl CjLLjJJI jj^a Lkjj_cj jjjuJI 3IjnJC«^ L yJ>*\j-Ljj}\ 
^l^j! 1 a JjtHJ 4 ( miLJI ml i>i ^Jl siLLaiJI r VI l-uL>JI uiJ^j 
JUu 4JL*^j ^L_u3l LT k: .CjJu>J1 1 jufc .(jjJuJI 3l Ut a) S^A^JLl CjLiLaJl 
^L_lJI ^2 \j — V I ^) J >J1 ^aJl — C ( _ ;y -3 CjJu_^ L*j OJJ— ^ ^1 ^ ua_^Lj 3 j^j 

t>u 4_^>LjJ| p ^VV) «Regal JL^tjj« Ui L^JLa t 4 (« jLJI j-x.^.tj 




T6^_uJI pie. \&>jhj I jl yg\ 

CjV^ -a- ill jjofc Q^SLj JJ? ^L^Jj-aVLj ^jJlj>JI (j-^J .CjL-ujAJI jj ^ U j^Lj^JI 
J*1 J1 L^Lo 4_uU>Jl 4j3>UJt ^ 4^ jLlil £j V I Jaj J£.Uj JJ 4*^1 j 

. 4_iiwLLo ^i 4_c^ 2_l ^_j_<_uis 

L_>^ tri .jjU"< U JL*_,o v jx. dU^j-c. U La^L_>. _ 4_j_l_lJI ^JLi JL*^ ^ 
Ja LbLiljw ^1 LI f^t ST! /yj J_tl^ j_L_iC ^ 4_jjMi3_j*JI (^IjJI cjl_aM-U>J 

^ n^l (jr Xc ^LJI (^IjJI j n't t n\ \ Q * J o >J t J <<^ritl I JLA (jjs L^t-usl^jo 

7c_i..?r j^II <_jIj_>JI <jl a Jl_u ( (JjL^JI J^t-o 4_lLi_J1 LLjaJiJl jjja j-j-Tl^ a 

JfT Jc i n" 3 jl^-^_>o Sjl^La -i 5-^5 J-c. <n i Pluralism 4jjj ^UaJtj 
^uI^lJIj oLl^ISJI ^Ijl lJOLi^L fLS^Vl l^>Li^I ^ ciiJj LT l*^ i .cjVUJI 
^jjjjJ Jj>JI dr^jl t_£l L_a^l \ r>-\ iSjuLljJI Jj<jIj_jl!Ij 

3_iJuLL<a 1 g jlr LalL>.l Jill 4_uia_5J1 ^jl jLuljO L«uIj t jLaiejs 1 <aAJc^I (j\ oVIsljh 

v dIjlc La ^tn« -a cJiilitJ 4-x,-j-.Jl ^JiT. ^jL_5 tiJJj ljL_C L<i_j_aj 

3^j^LIiiJI <J Uj dJl t *1 ■ , ,.VI ^j-u j_HJl » jjjQ jJl^ 3 1 ^^^3 L-L^v jJj-J lJI 

4 i l i 11 ^LL^ CjljJb l'^l j Ij^fcj i(4-JJjU"TI) JJ II Jl i in^lj 

.((Evolutionary Ecology ^jjlalJI 
La^_xc. ^3 j3 J3 L^_Lo j 4^Lj 1 i^m o jjb I jJ^aJ La * 1 ^ L?ejfj £jr a (JS'LtiuJL 1 

^3 > ^ij (_J_Jl>iJ Julj V] 4 j tL^-i 4 "< > Ij Jl-*-Tlj C-<-L^ej i L^j Jl_ Tlj ^ 

JM-A j\ cllj JLJl_4a .4_^ljjJI J^-o 4K m.ILj 4 SU "<U c-^jIj-jJI ^_<j_>J 

, j.'Tj Jji_ij «Novaja Zemlya 1 jUj Lvl_aJ» ^ j^=t-JI jjjU o I j-*-*: 



-t_<-u_^a 



4jt-ju LJI jIljuA ^ 4_^Li_>.Vl o)U^ o'Jh^ J>LiiJ ^UjlSj L a su;t, i 

. 3j> il/L-jL^o c_jLj_(-u I (^Jx. 4__lj^_ILa j, j <r. jJljj 1 *^ L^-iV \ Jul 4 « QjJLg 

lIjI Jl>-VI ajufc J!La ijr j/L5tIL! ^4joq J-jusj £>c 4_JLuJ( cLi^tjJI cJIjLoj 

c jh\ 4_uUili o^LbVi jLajjI ^ L^J jIj* 4_J>jJJ ^ju>JIj 

j-t-J^ i4_La |^jju>. La Jl9 j > ^ j » j j U T 1 Ju3 4_J| d .'i 1 1 1 U 

*2LSJ»1 jJl jLLJLl j j Jjitllt ijJJU^ ,3jL*JI jLUJLI ^ ciLUJI ^ 

j— uL*JU ^_i-^>^_j LjJLv 4__j_*_jJ1 tJy lc Jol rt ->Jl 4_j ^\ U < >t "i La ^ | 

Cr l_i_jJ1 ^^^JaLLaj djLuLSJI ^w*j-jJL£ j i (" u., t 1 1 ij\ u i ( i n V ^LUkJI 

^ L_j-1*_) La j^^J t JL^I £jjJl -llj-al lZjUsM-C ojUsl <y3 U, ,^ 
^Li>L^LilII cL=ljjkJLI Jau^jJI ^ j-ili-JI ^tuj Ojl^JLl ^l, i^-, Mt | 





1 1 



(4_LjL)jaJ1 4 d.mUJb Iji3>>») 4 mil CjLjLjJlII j^>*I 
LoLcj ^LuaAJuo 0jba£.b 4_jJl <j n<j 11 ^jjJL^Jl^ 
j c ^j^aLUI ^jj—SJ! Ji^JL*. ^ Ljw j . 4_ju_l_i_LJ1 
^1 jUajVl C^l ^->-l ^ l£ 

j-o J_l& VI *1 jUH (jLuJVI lt^ 4 j «"N 

t-iuJ-ua_jJ I ^Jl — c dilj ^ If. Jjl £ j t j 1 ]n \ I 

(jl JL>- 4_3^L*J1 <? JU^j <LjLcjj J-^J LS 1 -^' ji-t 1 » 

Jjl ^jSLlj .(j^rn-Jl gjJLlI 4_JJ u <T> u (^jJl ((Homo 

( <sj OrUJul ^ ^^JLl ^ nil pi ,„tVl oLUi^ I <» Cj±> ^» 

, o'j-L<jIiX I <G I3c4.11 ^^_ifuu-ll *^>-jJl (—ju-uj^I ^ " J 

5 <j j j mi u£>L^I jl mJVI jJl^kj ,:Jjl--^ ^^Jl c^Ltj Lt)l — ^ J'i 1 — 0 J- 1 
^ JjJu V LvLlH^I Apes LjkJl S.s ^b jUjj ^ L + JJ ^ 

3.. n jl>J1 (.Jlj jLLa I j jlr 

.tf^UaJI J^Jl ^jU* *Ju£uA\ J^ljJJI 3^ 

- L^Uj ^-Ijj c^-^ ^'>^ VI ^ Laj 



J_*J ^Jj i4-lj) 6? * <S$& (jr^l O^^y oVjuLi L< i. ii ij J£ «(JSLj_A))J «^li (^Jul 

ftJLc <?3_u^ jj— jj Lc «Homo sapiens (j-uloL^ i» Jl 

C<a-j-uj>I <jLuu^Ll (JljjlV'Tl £c_jjLjJI <L<_ulj.l (jl J_j i4_sujIaJI CjLjjSLo _L>-i j^fc ^ jJl 
. 4 jtjtlMI ^jJjlII i j r A 4i* Cu LfcjjJu ^^hA ^pJ! 4_cw jJ^_uJ! ^a^ijJI £j^>-9 JL^l 
1 ^ < * j t (^^IlII 3 Ju JuJI 4xlj^_Aj «4jj Miitl Lj_>-^J^j_jJ I )) ^ci^. jJj 1 1 m m>j 

J^^l 1 ^ri>>t„i £>£Jj .^Lt-H Ll>- jJ^ijJ i l _>Aju £_<s 4^j" mi a jj Jl>- 

j^jk j-I^j j^— Ij 1 ) — a ,11 cj! luIjjJ! ^Icj t^j ii<i t Tl ^1^. '.(JiLja j iii_aJLj l j r &\ 

{y> ^rfr^ 'CP rt\~t V « j^JLti CjIj 4jj Mijtl Ll^- jJj_l_lJI ^j-Lc 4 <\$ .(Anthropology 

< rtj*S ^-tbjJ ( _ jr J] ^LlaILj mhII £jjl!I <Oj-dJ» j>p 

/yj LJ c_3^L-<_ii I ^j^ajLx^ ■>■ ^jx. Cjjjitaj JLB ^.iu_J I jj^cj III 3J>-i-<a-l I ( j^ajLt^>Jl ^j! 

* J J 1 " ^ tlv^- ^ fJ?r — Jh*-^ jJljj ^-j.^ Lu-1, 1 4_ui ltv^>- jJI CjI j <LH_jJL>J1 0 jlaj 

(J I (4 cLiiliJ ijLaSJl ( *V 1 i in 4jjj_Laj 3j J nil 5jW) in ill 4jl_iJl L^jl 

Jlo ^ ^jijJ 4J Juu ^yjLc. ^ j i n IjJbj . jjtVifl <<JLuj 5Laj9 Lr ic ^->jjJ (jLu^jVl 

^ (^jJ^JI JjUl ^Jl l$ jJl ^ juiJI ^j^alalJI JoiJI Ji r>fl'> l ^jjfj (j,^** 

J^ljJLl Law jjfc ^liJ! Jlj_oJlj u<SLji*JI 3jj-aJI fiLLa CjIAj ^jjl b< n njJI .U^M 
.((S^UojVl jj^U >L*^ tjl ^Jl 4J1 t^ii'tl Jju iaiiJI I Juk L^j ^a ^1 



^LUI t ni^tll 4j|ju £_a C i.Ll.JIiJ JjVI (JIJ^uJI 4jL>-I Jj-t-o^i) 4JjLsc_« ^3 
CjLj-ju 4_^_x (^IjjVl J-uaf c-iLj-^ jj l->1 j f.l ^^ja) ^ mi f. ^-ljjLjJI (jj ^' I ^j^a 
j-i^Lv I ^lc jj^JLuJI 1 iLjjjjTj LjjjjIj LlSj^aI ^JIdLoa t h I" V a ^Liu£u-uVl 

4j1ju V^Ia JVj" miVI t ^>^«iJ cj! j r.n.ujJl Uj-jx. jf Apes Lk. 3j^)JiJ 

jjk. ^1 m.'^I 31 ^Jl ^jf MjjJl ^j^kJl Ja_kJI 




^jjLlI 4_j t h'JL) I J_>- 4 "n. L-y j Jit" L^jI ^1 i4_Ju-u (jj_tLa ^ i ^Ij-^j Laj *i r 
UjIj tJa^JI VjJb fj\ L^Lcujl j»Jic Ojj S& 4j\ JjiVdl (Jlj^LlJl Jo->Jl 

(jc cjVjL*_« r,r>i '4 IjlSLa^ ( («Orangutan <jljj^>ul 2jjJs ^1 

^ jM-L^VI gUrt'i (jLs ^liJI Jlj^aU 4 umIIL Lot . JjJL^ jj^Ia J I j/Vl Jlj^oJI 
LiLJL ^jJLc jjLL J i ^ j "i C \ oA'tC )At\ fY-C ^ Cjlju 4_il_>- , yi jiJ/Ia 

<ji Lr k. ^^i-^H J^-miTI Jju (^jJI) ((Neanderthal Jl3jjuLu» jLuuJ j-usLxl 
. \ *\ Y • j»Li ^1 jp- « £ j^lu jLjijJ)) t-aUuj^l L&jjjI (jl^j i<±*jju>JI 

4 jolr s;U-i-uL <j\£ Jlo3 j-l^Lw^I dJu^J SJ^jsJ,! CjLLuaJl Jill Ijlajj 

1 j <i\c \ c\ ml Ur ! jl^Ij ^ Lg_>-LoJ 4 (LAjJI 3^_5il 

,«Homo erectus ^.r^j-il jj* ^uVI tiil^j t4 ojla Lf \c 4jjo J„r< t ,u 

dil j uj^JL>> j_yQ 5jj n^wV Li-Loj «Dart cjj!j« Lg^ur ) *\Yi ^Lc 

Lj LijLa_C I ^jIjjj 111 \\ i < ii 1 4jjJl>- I jo-wjj I Jlj_i_uJ1 3jl_SJl (jlaL-Lo qj* Li^xilj 
^l^_iVI <?Ju_a> p trS'tt 4 flj^jJl CjI n i^ll jj^i .(4-Lt« jjjLo \ , Yj (jj-tLo Y , 0 £ru 
Ja->J! L y*\yu\ >Ll^) Ji*jjl>JI jL-uj^U 3j-iiLiA i^^Li-ol (jV L^IaJj V 

4_<Lu3>j ^jJl ^>^^ (_7 ^.'J V IjSLaj .^4JL-u ^Ij^- JuLa L^<A,t. J ^gj^ln'U 

Australopithecus (j^jjlSLi^I (jr^UJl 4_*xJ^ \*\Yi ^.Lc 

v- 3JJI <U£. j 8 ! j'i! ^jlII Homo ^^I^^iLJLI < n!...Tl jj£Lj jLI «africanus 

,H. sapiens sapiens cujJljJI n t A\ 

^U^^-d^l < it 1^ ^ jJI LlIaJI mi Ml ^j-lJI t>u <tlua]l 4j|j^ cliJL^tj 

•AjIjlj jl^ 4jt ^jiir. d.ujj^^LiJI oLajitll dJLA JjG ^jJI j t ^Yl ^.Lc ^3 «tlijb» 
■ U.y- ^3 MjjijJiil dai^ Vjf fiLLa tSj^\ i.4Mi Tl *Lua CjUjuu ^jjJoj jl_t*i^a 

. ( ^-L^ uJ I (jja jrlJ^Lo 4~u-u ^1 ^.uu,V jjjo^J ijj i.uJ ihxjjo- L ^ All! 1 



Lp9J9*jJI 



4j1 j Jl2j l.jlttl CjL u-u_ujJI ^jjj fijjyA -v I _ 

^JL_i_a1j jj-uSk^-jJwiJ^I)) ^j_ul 4 -Jr Jjilal J^-^J t^j^l -i <i -mi tl < U-v ^j_4 — iiu-jJl 

L^Li^l juuj . 1$jUju ^ Sj^n^Vl 2LJj.j cJIj Laj « Aridipithecus ramidus 

t^jJI cjruj 1 ^iij; <U Mtj (^jj^Iaj £juaj CjI j j_j_flL>.Vi »1. air t "< t,j Lxlxll 

. <Uj-u jru^Lo 4_uL*ja. jrU^Lo 1 , t tjru La SjJLaJl Lr 5 C+Aic i-S^LwjV LjLoj 

3j J..4-U ^a}LU ^\ 4_jl-ou_l! L L_fll . 4. Jm-lu A ^Lol (jy 3 ^ Jl_lII £_>Lu3 1 J^uoLrt a 

C^j. aj J rt *^ L&j j c j (j\J^L>-j) (i j jll ( t jjLu-tjVlj ^LjoJlIIj 4 ^ «i -y U 

t^jjicalll (_^j-II ^j-a 4_alHit_4 CjL^jJ (j^JLc (jLcujVtj ^j-tLttinH jru La I fli«--ul <^r>"v 
Lojjj i4XalSuja 3jL>-^ j j) In'n «HomO jjajJb» (Jj-j^uJl t jatl>Jl (j! (jr Ll Jju Lc>» 
^ jUJl 4jLH!1 J-Jju tjJjjj iCjLL-aJI ^ySL 4 LoTt , 4_tB 4<ii^> CjjjJoj 

<JL)L£j_U Lbj-i£:j (j^j jl>. j-«m^J I 3^La <■ (j^- ^jja \ ■l^jToJ 1 j jjLcujVI 

*CjLS^a.L oil till Ju tLaaJjJ Laj ^LaJlU ^lijl^jJI j ^jj^SJjJI ^jZLl^JII 

< jjuLijL& j_^ojjfe» Species 4j^j <r« J I ^j-tuL^JI 1, j a j < «j 
Ja- M.tl Jjuj 4 «H.Sapiens ^.iml m «H.erectus l>u 1^jI «Homo habilis 

ii^u j^-ila \ A - juLa Lii JjVl ^alll ^ 4. a m7i<U j-i^U.^ ^^J^jL^JI 
4jjj) ^1 lJijusj (j;J-ll ((^jjISLj^-51 L '.*plj **' i(_ r aJLuil £jjJI ^ 

(jjjJIj t^LaJlJI 4^a_a^j>JI CjLa-tiiS ^j_toaj jj.<a7ujj ^ic 4Ji£l&X\ 

i^jJ j-^ljJ JL_o]^ t4Uj i ii < 4jjj3c-jv CjIjj! (jr l£, tfjoflL>.f ^j-a cjj^dJL jJuu ^jl^ La Ijm-j£ 
Jj *4i5^| ^1 j»JLfll jjb J^JlII (jf ^jat^j ^ ^U-w L-a jlaI 34UI ^ ^LaLlSI 

^aj Jjt 4j? ^yLi jjflL^VI JjG j^jJI {((jjiJlC^j! .Jh» ^loll ^ajiJ j-^LIl < MmiII yb 4jJ 




LvL>o JjJaa* 4jIj 4-jaL*]o ^9 ^j_xJLII (J^olj jUJI V< t ,1 jinll (JIj-uJ 

ijr lc jJLc ^ LoLaj <djl uJli!)) Luail ((^jjuIS^jJ (J-ojv JISLU ji ui"'iVi ljufc Jj 

idj-iflLvl t-J^JiJLi l^jir L jlA\ 4j^_j3e_j>J1 CjIjjVI £jj J-iJjlj Lj^iij 4 rtl 1 <» Jc 

.jjJLsJI CjIj ^LaJL VI fiLoL-u 4 U.«"< 1 »j ,jlfi Lc Jc jjj jJI j 

s-LjJLl ^jwjJJ . ^^-iJI (jJ->- ^pajVI j-aju dJIj Lc <_jillj 4_jj JL>J| 4jj> mi J I CjV^L*jJ1 
OjjLuaj ^cA^ljT ^j^Llj .(((juil^jjl La 4JL^Laj j^-Laj JJ3 4j| Ljj*.jJ^jj^-jjVl 

((^^jjj (>« CjjJoJ jJa 4-JUJI j-jioJ! CjV^Lk J£ ,jl ^jJ (jJjS/l ♦ jrUjuJLl 

Jjj_tiJ! 1 ^ ^ 'JJj) Lj-tJjT 3>-^ cr^l L^JJ^-i I j 1 ^jru 4_>-Li oil Ur. 

^-L^L^VIj 4jjJL>JI 4jj mi JI CjV^LuJI (ja 3jL3-lj ;j-u 4jLuijJ| J ^ ^ ' *" " ^ d ^ 

^jJ^jj^JuVI <-> -»i_jJl La Jul ,1 Slj «Theory of Multiregional Origin jLlJll 

Sjljj ^ ^y* j j^itl ujlicJuVl j^J Lr k. *i^_iJaJI (jiaju Lr^'i (^"^^) «Coon Oi^* 

. ((jjjill^jl 4.d.l 1 o 4o£. (((jajU_uL_u m<,JI ^LajJI 

jLLUll 5jjuuJLI 3t niiTI 4j^i^j < ?ti" tjLdJl I juA ^ 4_j_jliJI 4jjJiiJI Lo! 

4JM-<-oJI ^>j-A Cjj^iaj (J-oaLaJI L_3j^lb j-jjljJI iUt.iIg> Cooj ^jj-ujjjJXI ^J-iJI I J^> 

JuJU>JI g^JI JI 

^>j) <i ml « Subspeies » jjju>. ^-jjj 4_jjjj lJu-j ^jl J] 2LLn t_kJl o * 
■ .'j.'Mj j_jju>JI £j>l]l I Ila j^l ni r, cuSijJu j_3j i«H. sapiens sapiens (j » i j;Lm 




cjfjJI ! Juk Jujj^ t tjufe Llcjj £jy l>- 4jJaLi cJlj La (_pJI 4 til" ^JU Jl CjV^L^JI 

3ju_L_>Jl 1 j /.i f . ^^yS , 4-u_<j i_aJi ^ * * ^Ij^. g-T j_j_^L>-1 :< In « Jjj-jlJI 

C7 j3 . <Lu_u lJlII "I * ^1 _^_>- «a c j_a_aL>» I : LJIjJLculj 4_^9j>_iiJ1 JiigJl j^vj 
j-i^U-I : u ir^VVl Mill ^ . 4Juoj (JJl £ * cr'^J^" L^J-^ >r^^' : WiJj' 
olXJt, J£l j fr> a ^LjsJI tjl ki'iVI JSLj-A (>U 4_il ih "itlj . 4 c i. lt L_<tjl £ * J I ^_j>- 

(jyl^. LajI^->. J± c -3 ^i3J3^ (jhL^ 0-* < -^>-j-^*-*- u I (^^1 4^loL>.j ijj_aL>-^1 

t^.j_ojj L^-iljJLv (jyi^J 4j9jJl cLiJL) 4jj_jc_>. Cjij.ii LgJ 4 mJ\\ i _^^ij_t>Ji j-olJI (j^o 
,^Lc (JlJ! £ * jlLq ^LaJ^I IjUfc 4nn^ ^ jJt ^jl <>,-kJI ^JlSIII L7 k. Jju U-fl 
4-LoLicjj j-j 3 L>- V I tfJLA J^LlAj ^LkJI (jLjoj^l JSLlA ^-l^Ij 4_il mmIIj 
j-«_*JI (>o ^ LajI^-jv- jJLcj Ljjjj? c>> C^j^JL-lJ ^1 

Oi/hj) j-L"i <Jol J_iS ^joujjJXI (JIj — ui — jJI j^$J-Jl (jl 4-Jjk tn '< II gJlA <_jl_J*__u3l fQjcjjj 

(>a ((Ayala VL1» 4-uj)^>J1 Lcw^Jj^Jl ^JLc 4ik:f U ^U! l^u^Xua CjJlo3 

LiillLi L$JujLa_4j ;CjjJl_>J1 ^1 <JliV^-< n L-iilL>Jl 4_ljIj^J1 BjJLt Jji -kj ^jLjlj 

<? ju4> .Jtij La 1.^ ( nLoul (jy ic ^Jj3 t4_j_dJL_a]| 4j^_jj_jJI ^ijj^l j^lsL*-! £yz 3 

jjj J_>. (jr l£. Ill j <-j (jlsllll 3 L-Jttill 4_j^laJ Jj_j_3 ^jl 4__a_L_d_>J 1 ^ 

Lj-1j^I ^1 ijh uaJl ^5 4 7i UcU jljUjal ^1x3 ij-^LxVl Jj?e_<_u 4j 1 i^j -wl jjwl 

^gj i(i j-j-3L>-1 (j^-Lc ii*. 1 1 (<u '(LjjjjI Vj-^J < U c njS? 1 3>-^' 1 ^ J L<jj) 

^jSUj (((j-uJ^jjl .-Jb)> ^yALuJI (jL-ujVI jJ_3L>-Ll 4 j Mill SjUJLii «(J ninLm t^JjulJI 
4_JLojjI 4j j j) la" 4_Lwj_o (Jjaj ^Ju_j L<i_lA (_y-^ *4_juju 

.((^JJuLuLai (j.r4.MjLm . CjJJl>J1 ^JjjJlj . _A» (jjlAAiJXl ^J-iil ^J-U 




gjl mi "11 1 i _ T ic Jju (jl^jjj ^ to Mil' 13 ! j jjllj-u^p (jr a £jj_aLw1 qjh Jlj^JLI i_a[Ar£l 

juua CjI Jlj 5jjj3 (jr 3^ ^.Lc lJlJI ^ Y * ^ lJlII ^ * * Lfl (jiLc 4jU JLjjJuLu jL-uj] 

^(jjii-uL*^ ^jJlUI mi \\\ ^jJJI LjLoj Jjc-jo J^. (jb <-^J t ^ 0 * 

« JLjjjuLjj)) ^)L<-gjj jIjT Jjuj . ^Lc cJi_J 1 0 • _ T • ^1 jj>. jlLu <tjjolj_2jLj c< 3" \\j 

Y^_<_u ^ "I * * ) <Clc_^x^>- ^J^3 J-L-ujIj ^jLluTljI 4jl_i_j tjjs ^£.jJi (_ T ic j^J-ll Jj^tlLuxJ 
Jj^s- (< rtiri'lj l)>^ U" 4 J-^-^l) Lr^** ^l-i J-J 1 -^' (J^ JljjJuLij)) jLciuV 

JjU ii] <«(JljJ Jul_JJ)> ^jLjju] {jJi J J "l^M tilljuvl J <j ^ ((jj^-uLdJI^-^)) (jl_l_ojj Lol 

(jt^- ^JJj' *t*>^ J-jv I ^ 1 jlr jLc 4lLc-^3-r>J ( _^>-^J j_t>J I <Jjfc_*_uj1 

^jX. "i a 4 *n lJlJ! 1 • ^1 j^v Jlia VJ ^paj'i/! ^^ylr. j \ ^aJ <Gl 

JL^IjJI ^La! LoUj Mill j I V "1 1 JLjjJuLj jL_ujJ LiJLaj (jlaj^jl 

.OjJL>JI jL-oJ^U jmIjLII ( hImiTI 4jI (4-qjx_<j^Jl 4 t mi duus UtJ mj ) 

^ mi lII ^_j_4_>- ^jl \ n~i tj LlLa_re_-o ^j^Su *^ ^Lg-jvVI ^-j mi 11 I jut 

4 i_u1jJl1I (jl ShJIjjJljL-JJ)) ^jl <jjj| jj^. ijj] ! 3 t« j|J_Jjl OJjJ^)) ^jl <jlj| 4_ jJI 

I injl 4_^.aU 4 1 Mill 

3^ — c ^jja jJL^I jrdl " ^.Vl (jru <"<^ >J^> J^-I Sjl^>.|j fjj ^ jrtjujj 

^ 1 1 ^ ^ if j J (JjJjj^dJI 4 ^jL^tVjJ Ij-laJ £j\\2lAju±A (J\CJJ L*jfcjLj£.l Cjj A~i t ill 



. LJU- Sj^jJLI 4rtll^J,1 4j>AJ1 Cj^McJI Jj .tluJ^Jl 

£jj jJbj J_>.|j ^ys jruJ^Lijj La-gj^SJ) J^>*^ jL-aji L^3j_uiJ 

jl mu^I ij\ ^Ic Jju ^ j-l^LoJ t-flL m. 1<I s^Ul cUj tiUj <(tLjJU>J1 

^jljlu Sjloj ((JIjjJuLlJ)) jL-ujJ jjialj-njl 1 4 < <tii i 4 nU? U ( _ 7 j3 j^Ia JL3 (1<j J >J1 
^jijuJI ^aLajV 4_i^l^ 4_i_jjjL>j SjLo (jyJtJ i^Lc. L-dJl j .cnf <L-u.gJvj l^VI ^ * La 
lis J* U^tic jJLc ^1 ^-JsLa.Vl jf J^Ju) 1 o <jin 

j-COXdu! (Jf^i-I JjiaLLa ^yjS l^jlr JHL*J J-i^LwVl dJUfc Jjja ^>SLJj i(La^-Lu <lU rnjld 
(Jj-lLj l-JjjLxj LjjjI (jj-Aj) i a"-<Q 4j_Loj Jjd, Lu^jI j^CjxJI (jijlju L^a£ 

\ JJb ^-jL^-ioI 4Jaj_ m.j Uj« i£$J9? 4_tat ^jjl ^Locj ^jljJllI CjLjI j! L«_£ '(Lj_uJ 

JIoj i j^l ^p^K jJal ^13 4JjVl jIlaj (4_u1jyi SjUI JJLfcU?) ^IjJI 

4_jJ] fj^lh m£jJI ( M'Vfl J^lj **i i j « JLjjJuLu)) jLt^jj j| jjfe l-JLlJI ^IjJI 

.cluJL>Jl ijL-uJ^I CjV^L-u £-j-<w>- 4JLa tZjjjLso ^jJl WjjjjjLaj^w (jLn'i] 

jrU_a-txJI LaJb 4 j In all Ij 4_uL U l Cxilo ^Jj-u,i » 1 1 jj-aJI ol j <xlm.,,4^* J^ai>- (jP^ 

I 0^ r^L ^X-j ^^-Lc J ^iJiJlj ^LjJJI ^j^fcLlaJ ^LajjfcVI ^ya ^^ISLJI jJLdJI I j ^ % 
^jJLl Jj-a-5tA ^j) j j i^i ^"ill I JL$J jl£ JLalj .^j mi ill ^ (_^JUI u <<r^3l 

4j&jjL-a JuajjtJLl J_p-jJ! J-JjJI i _ 7 -^> (JT lJI i 4_)j_J J _J1 j-o^LwVl < nj'unl 4_njjJo 

.CjIjmi njJI ^ <fl>Lo,L OjJljkJI jLajVI 4^Mc 

^ Jlj^Ij JS'OrU SjaiLail CjLaLjJI jJk Ijl^J j ^!r>a fj-Jj iiJ^alli 4^>.jjJL 
^jJI t-flLuauj t(<LijL-uJl ^JLlLaJI pi t h 4J_« jJu>o jJI 4 liluij 4jj-Ju_J1 

4 i i <i)TL 4"u <t ^1 ^axj 4-ij^t (oTI ^JL {j ^\jJl>^\ ^-J^olJlj ^j^lalJI J ml nut! 

^IjJL^Jl ^Jfl^ll J.\ f "< j 3jjJL_>Jl ^1 jjVl fl^-Aj I g J '°l JaJJjl j^lli ol J i n J) 




4jJ mi i\\ J-iiiLvVI a jj1 < U^Mj tL-fli l"x!fv" t tt % $\ CjlUjU 4,1 J <«^"W ^3 1 J t-~Li.it 1_! ^ 

Ij^Ti— <."'-LJ!»> « jL_j» A i"t"t 1 uW) JUu k n mi (4_ijjJlIIj ^ In 1 ujJ I j 
tj.<i (•>■ <— 11 ^ 0 "1 n 4_L_ jrij^L^a V , 0 _ T I 4 <i r j j b1 — L7 -Lc 

j-i^Lvf jij^-j (jojJLii dUj Ll^LlAj *(« Australopithecus ^uS^ m^1jJl_.!» 

(^jjj JLfl '1 (jj—LllJ (Jr^ cr^ ( ^■ < ^* > l 'I jl^j J) i 4j k\tu (jJussJ^ 

jnt i £ LSJ^ I * J go ' tSjjj-LuJLU n U <JjLd_L>JI jnt 1 (JT _; jjjjlII 1 $ -> mi a 

i«Homo jjijjb)) (^.uijtl (jjjJL>JI jjja 4_ui-«jL>Jl ^l^j^U 4_L4—J! *L^_Vl i _ r L 

.H.afarensis ^njt.njUt - ^ 
.H.africanus (j^—j^l j-o^a - Y 

.H.habilis 0 .h1 uU >oj— - V 
.H.erectus L yuj^j^\ j»><* - i 

.H. sapiens (jiiinL _ o 

Jlj^JLI t In 111 "f.fsl 3j_L.-v.Vl CjIj i miM (j^^ t4j_u Q^—iLc ^1 tjj) - 1 1 <a £jj I — « 
t j£Lcj ^Jj 1 4_lTt,V a 4_lSIjjl>. (J— L— 4_li_uJ1 4_l>. jJ^ju>J I jLacVI CjI j j_LbL^Vl 

*_xjv|jJ| cjL__J1 (j,-— ■ ^^Ldjl ^jljlJ t jj^-_>L»II ^in"i>l,l (Jajl^i _s^__>-! 
jljkj 4_p^Lj ((j_flL_l jl>- <_Ol_vVl Ijla ^Jb jL~a^ .( rtjinVM L__ul Lkj_t3l 
cj_i_JI tj^j jL—j^l jj_uj jl^ (^iY) Julian Huxley ^ImXa jLJj^)) 

^j-a^ :4_loL>. 4_uijj j "w 4^JUms 4J Ll!,i n (jb ^jLu (jV 4_jj j 1 fljif. 4jjLl_iJ 4_l_>JI 

JjiLaejj l_L_sl_a \Jikyi jls_j_ LaLc £^ juu «Diamond juj^aLjj)) cii>^' 

jLuu^/l (j^J (JT Jjj^>JI t-oj^jlll (J7 J9 4jl_c_II JLStjjj jJj . Lolls ^_iL>o jj_ujVl Jj_i 4_i£ 



(ill JU .^gj mi M ^yajL>J\ {jja Lc -Sj-aJI I Jufc jLj-j-C*^ *L*j>- (^jJlj <j-uill j 

tjr Lc. ^gj-lLl «1 r".JI ^> J-J-£. (J dlv CaJKJ JjS^M ^JLl. 4i)LuajJ 

lj£ jJI j Lut 1, 1 udJ j ; tj;r jj^>Jl c-ia^j-lli 1 <i<j *< h <LfLwU ryi a Jljj^iLjJ)) jLii t La 
C*li>.V (j-^ij t l.iltll CjLjjjjujjJI ^yi j^>-I I-1JUL ,u< \ T 1 (JjlL>JL) l_LL>JV o\ it, 

CjLvjJ £jC j. -i, L- C t, 1 1 ^j-C Sjj^Lc ^uuaj (jyJ-^- 4-Ljq-Ltil 4 -L<t-iu,*it l (j-uj-u I 

.4ilijj| tj*l"i5c4i (J^.lIhII (j^oJl L^Lq jJoo 
^L-^VI ^1 Ju^sj jl£o _ JjLijVI ^wa Jjlt a jJL£ jj^M LjjjJ >sljj JlU^ 

Juu VI j (gjTt ,jJ (joLuVI U*iU 4_uoLitJj j 4 j m jll 4 j <ij < </V*> 11 l!jLc^_c->JILi 
Ll^-^J^jj^VI gl <ilr cillj.il fiXj *m jll j-j^LjvVI JujJJ L-Sl mm^I 

Jlj>-Ij ^jj (jA-la^cJ ((^j-im ^-joj-A»J u^jjiSJLjOjJIjJLijjjh) -<-*J I^Jl} ^ 

. 4_U iij^utOJl 3^ J.Lat 1 1 ^jIj-lL (JIjjuI CjVLv 

Sj-L^U CjLflJ-aJI CJJ-UJJL^I ^-jIjU l^LlJ S I K <1 ^ J -UJ t \ I SLuuJ J-JL>- (^jJI Lo 

(^yic J—3 (^Jl ^uu-aJa-A ^jl-m.iVl j^Lij j_<_uijlj t J_li ScLjj .l!'u i.U 

.Bipedalism ^ mAI ^ jru^aLiJI o^^LJl ^LJI jUlc^l _ ^ 

. L^JLjjuLljuIj CjIjjVI L^jj^kj Juu ^jjJuJl j>l.li.>"i <il _ ^ 

3jL$-U c-jI j o^l 5jujl>JI ^UgJLL ^ lUi^ut ^LojJI _ T 

.(I^Jl.at'n ill 



J-JI jlj_JLll j LjJucj 1_lUJI 3j)j_5JI ^j^a jjLi-u-t^/l jj^j sUuLLja (jSLl^ 

Jj— ilu ij-CLJui J^. ^t-oll SjL^JLl j I i<~> . jj <n "11 IjlA jmOJv Ju 

3_ljJLM J*jl lt^" WtH 3 c3j^" J Jj ^LfjJLjJI J£ jjj (jLt^j^l 
_ (jjJ-JI j^_>iJ jj-^a 1 ^ j "y i^j 1 a _ Ld> Juv a 4 ti *JUfc <j I VI t 1-l^loJ I j 

4_LJj_a J-il ^^j* jJI) (JjJiL.au.it I 3j>jj9 tjrU 4jLjLi CjIj_}V1 j»1jLjtl±J JiL 3j jJaJLs 

J-C <?J J — oJI (J I ^-IIj uxJ ! j^3J '((J^J^I er^- 4 ^ (* Ju -^^J — J>4 

. Lu-sallo ^ r <Tu.t I J^, SjJLdJI jj)^U (Jj^ fiLojLfl <LLlo (JLcse-uusI JL3 CjI jjVI JLxjlluiI 

(jl J^- JjG I $ o -vLq->. 4.t.m (j^J^ i4_^L5J1 4 j i ^ " *f a ^tli-CJ LlU, 11 SjjJill ?J jj I 

.(Jj-liu-JI ^LojJ! t'rllo lg"l* djl 

^ L^j| JL>o * IjUtl SjjJiJI JjVl l_3^L_u>U ^JjuaJI jXJjLHI 4_juIjxjj 

I *' i flj ( _ t jJI CjLjjJLLI ^vAjljJ LiD jJ Ct.^-A ijl-Jr i"iVI Cj 1_oJ_<_uILo Lajj pju 

^AjI±>-\ 4_J ^ jsiS'l ^LajJI j <i "J Jl Lilt^a jJ t 4jl i>i-kJ1 S^Lfl jl Jdol /ys 

1 j i^ia jjL^ t>x.lj jJI jj-*JiJ j-iLJLl ^ i nj j^S/Ls (jjlj . I4JI «i t"i ml j cj! jjVI 

JjVl ^lil.nll J^iJI 4woL^ 1^1 nl Jl o^Lj 

^ ; ^,.H ^h^JI jLL^I lL >jVl tJ^- ^ JAWI j-^JI ^1 ^1 jL^iVl 
Jl ^tUl ^ J* j * ^ j j;j-Ai ^jj Jjl ^jlII .(^j'l^JI 4_LJL3J1 cjUt <i r^tl ^>b) 

^jIjlv^/ 0 y-L.i±J r A CjjI^ jJI 4_^LoJI ^Ij-i1 (j-a 4jLoj^>. Jju^ 4-4 Lais 4_4jLs 

,J1 |j)l m t n Ij JL_LuaJLi -jLljuJ^/1 ibj)-JL>s 4j|jL) <? JLiHi CjjI£j . (jLtcjIjVI (jr iloulja 



^jjjLloJLj j 4_>.jJI O^L<>ir 4jftLit-uoj (jLu-uVI 3^9 /ys M£j-<fajJI ^jjJI 4_) }j ^"j La 

^ ^ jfl £^LJt I Ila J^tf lPLh-^ 0 ^ ) «Trevino jii 

(OjLJo jLJojus! ^ 4 , ,, rn r <i"f VI L Ju>- JLd_S q\ mi rttl ^jj, ; Ji 

4juj ^L>u LcLftTi^-l LuLU AjLjjv Cj JltcjI i JLuuaJl ^i/if ^jLuuVI Jji*. Juj . Ju-uaJl 
^(jloUJI <jL-ajVI LAj Ij^JJ tc-jlsLitlli (j^J V! iJjusijaU 4JL*3 4_Lu_aj -^^^ 

daiJI Jl Juu l^lJI ) 0 • J| J>Uw ^ JLS lCr lL>JI 

Cjjl ^pJI J^oIj-aJI Lq_3 t^jjl t <t Mill jjIaJi lL^ d^jJL^Ji (jLcuj^U ^jjlnlTI 
^SJojvjJ! 3 j^oJi « JlA J>U* mm II j^UjJI ^ jAjJLl J>lallt l^A 

j-A (iJJj mi A\ ^j&- > . 3jl_jj Jju-a ^j9j oJLj a ^y.ut i\j J^oLc 




L^lSJj i^^Lj-^ J[>^' J — * cjI j cjljLjul (J^Ljj jjt-ju V <^aLL1!1 JjU^j t j-a cjUIj— >aJI 

r.t'^a CjI 4jI ^jLoijy I ^■jLu.u.u LgJ ^1 4jLol£jJLl 4JlU1 jL£jl j-ilflJ 
J^CLvLJI t M" ^ Ca£.Luo (_^JI 4_tU1 t, K Lll t4lirfgt.rt.fl 4_JLjJiILj*_fl ' t^U^ ^j^jj 

^^ic l£>-^ i <i miH L^JjLua ful*J 4jjLt_« ^yS La^ n n'lt Lalx. 1 * JI^L mJJLuu 

^4 4,r<.t.<a.L,i.i La L yiuu ujIa-iILujI ^j_a 
S^LujVI 4jiJ 4_pjj La ^Jsju ^ LiUj J£ -jj! (jSJj . J£ C;r ic 4j| jJI 4jtjtt i^itl 
4_tliJ J->-lj_4 i_flLuu£l ^cjIjjJlLcj <j I ijyJ^aji CU&J {jy£ CjLj^jlUI s-Lalc ^lo Jiil 
^(jlj tj j I ^ f nr 4_ul JuJI ^ 4lcjl1 j mi jTl JjLjjS l>^*^ ^jLjlI 4jjLLoj L-xLaUtJiU 

tj cJLui^U (Lbj^alaj 4jljLLsj SajU^t 1 ^JlLII 1 rVia JuJl>o ^^1^ 

<j-« 1 ^ r j 1 La (^ic _ (JjLj_nJI tilij J£ ^ i_*lsLJtjJI JjLujJ j*^ ^iJLuo ( _ T L. 

ftVjjfc j-LxusI LqwC t4jji mi j Tl 4_»UI iIjLqj 7i a 1 # j j-^ljJu Cj-jL£ _ di Lj3 ^Ljj>. I 

^•^a 4 1 mi 1 mi (j-C mijTI 4jl1JI JJ-taJ (J^-ljJL 4 j iXl^lbl dj|jj_LsaJ j-iioj ^J! olttl 
^jJ « Cj Lb jjj Lu-uu » Jl aJ_A 1 .<,r» aj 1 j . 4— jj^ x^-itl CjIjI — liV I 

Jl^uj Cilj-r till jiJJl «4jjJlJ j*j_sL>.1» LjjjJ j^IjJu V O^al J La ...(jrjJLiJI 4^vjJ ^j^a 
(ij—uaJI ^LaJV 4_Lj_«_oj CuL^ LojjJj ,«S.SjJLiiil CjLoL>J1 » ^^xajJl 

i t"M i^ylc 3jJl_U1 JLiLsVl (. , r .1 ^1 4_2j^liJI 4_^ljj ^ 4,.t,UI j ^ U"t 

,-se "ill tj^AJ m£j 3cJd .(CjVjI — >JU ^JlA jljj JL^I <((jjjl^« (jl—Sj) 

j^yJJ ^cjfcjlj-Laxial L^jj_<IiJ t _ ;r lll jJI tfJUb (Jj-^a l_JL_>- ^3 U )H 4_j^v^Jj^_j_j_u 

1 <>iji Jj i*Ju>-j u j ttl jL^->Jl ^yi^. V (j-il Wtl ^jl 4_tJJI Si Mill jJal 
L^J 3jjL>JLl 4 nlnillj 3j^ti>JI) Cjj-juall jl JU-sl ^ 4-^1 m<U »1 <^rVl 
^ A i>> f.^H i>j_A tjl ^1 ^ j miJ Lo j^jlj^ill ciJLLAa . ^.iii rtf" II jl ^ (j^a 
I JLA jlj tpjl < 11 Tl rll 31 j g a ^ 1 J lt!l Sjij^Jl ^j-* ^Jj^l ^jl—iouVI L_3^Li-o1 

4-^r._i_TLl (( (^gj— tTu— Jl -j » i ^ H M^jj-LalJI Ja_>Jl 5t Mil ^4 IJU Ju3 .il, > t "1 > nVI 
(jL_i_uVI c-ijLdJj ^.LseJJLl 4_uLl_uijIj 3^-aLL>JI ^-J-^J /^al—iiitj^ 

JLj^JuLlJ ^jLjjijI j^j_9L>. 1 (JjJJ . ^1 ^11 < rtrt mi jjjjj^fljj ^jLujill CjLS^_>- 4_Jj_g_iu $ 




(jL_ujl <_3j_^ ^ 1 fljlr ^!Lc 4jjJt_>Jl 4_LsLuj <jj Sd*JJU>JI ^LujVI 

£>JUU cU (j; jjl CjJJL>J1 q\ 4£j-C L*_<a <jjjj> Jv-^J lUl 0 mVl J-uuo CjI Jjl 

^Cj (jy l£- (jlajJl icljjij ^jl_ua_>JI ^*jJLlJ! £yU (( L>"J '. 1 ^- faU J-3J-^» 

4j>-L>. ^ t ^*j Loj^cXj .« JIjjJuLu)) (jLjujI j^Lo f^"* <jr^ ur^ <tcLo q] 

tlij^ib _ 4J_lu ji^oLs £Jj ^l^*. JuLo _ (^y^LgjsvH jLu-aJI (jL-ajVl <L_ujLc-a t Jlj £>a 
4_j1j-j9 j — <u-j_ol ^L^jjJI ^jfcu>. ^yS jLjIjJLa ^^jjl I A J *J Lcj 4 i rt ->Jl ciilj !j_tiil_c 

2l^jUI 4_LfcJj i^LajJI |«je> ^ SjiLjj 4 ri i i r." J I isr u^l2j ^jJI OJLsJI tiUj .41^ 

£ j <^T! s;LdJI ^jl^pJ! (jJ^iouj jjU'iTI ^L*^a ^jjit^-LJI (JjL>- ^j^^ fi *^P*^ lv 1 ^ 

LtJajl ( c-t < (UJ ^Luj_ui^l IjL^j , JaaJIj j^LojJI tjri_j Jj^-J J^5-J Ij-A^ . ( _ r l4jJt 

Consciousness ^ jjs,ii"Tl^ ^>=^^ ^y^^ (JuLli j ^ jl^jtU ^jbl t ^ , ,„ h Lo c;r k 

jjJa3 ijr lJ| 4j_AjJJ <Cj-uA\ jJ-i-oLZJI 4ia (?JjJj Lo jJb I Ju4>j .CjLjIj_j_>J1 
^yl^- 4jjJL3 j^j 4_) ^ 1 n"n ^jJl ^(^jlaJt ^jjllll^ ^jL-uj^U l^^II u j jt^_j>Jl L^j 

. icljjJl ^jl 1 aj"^l juLo . .^S'iI ^^lll ^ cJaj^l JtVliv ^^ii'ill 




«Qjtaj ( ^ r jJi cjIjU-^I ^oa? jLfl llU3 fx-j .3LVlj £jJlJL> I <\.<.,r,.c 4 njl-^Jl 

JjlI ...((Impulses ■>< n» I <j j 0 in') q\ J^-^ ClJLSv-a CjL*-3.1 Lr k: Cf4") jus ^LaVl 
^ L^xLus Laj ^0>L£JI ^ji^. SjJlaJ! JjjJLtkJ L7 lJ! tilt Lvj-lLd^ Lfc^lj l^-cftl 

4_Luij CjjL^ £ _ 7 lll ut i\\ ^jjJl jjloj 3jM_tjj>3 cUullLa jjjd l_Ll (jlVo 4JLJL>J! <jJJj 

^1 ('(iA' a l ^cj _ q\ _}j_?c_>o 4jj^ ^TjitJ V _ LJjlII 3jjJj.ll (jja Lc^j L^-o3 dJuJI 
.l!^jjl>J1 jJb m£ jJ! 3jjj-oI1 CjUi^H ^jj ^jJI ^JLJl <jjl£Jl lLUj 

Ju3 jjlallJl £ys j*Lc lJJi ^ylu.a 3j_ui.il a I 4_3_)L_aJl 4 LLdll diLsti-uaJI J_yJ 



JjJjv (jjh ^1 ^jLtii_>J1 ^JlajJI /ya 4_l£I^j <jI LaJa^ILa ^jL^ La 4_*_d (JJLs&Iu £^Le 
La £MgjL<^*»Jl ^JjjJI 4_>- al ^jjo ^jLtujVI Jjla3 Bj-lc.i a du22j>- La ^cJbl a 

S^LLkJI ^ jui) 3Lij .«Social integration ^ycUJL^VI J*l^l» 4 j c , „'i 

: LiJLu (jii_jju dJlj (J7 l!l LlUII 3jj_il! ^1 ^ii ^yu L^jL^-jj cj^L^j ^1 jiaJJt c>-o.i'i 
C(,i»>j 4 j mi jjijju (^Orangutan ^jLj^oljjl 3jj-5^) L^cl^jt i'^ 

^ tji-uu (Baboons ^Ij>I1 3j^2a ^Jjl_w_ji]l Jiu) ^Ijjl U-Lu *4l J> jIjlcI 

IjL^J^ .^jfcj>Jl SjuljJLo CjLlLojn. ^j^j ^_y=>y^ <LjoLa| Cjjlj l^jIdjVI ^Ui n Ly l£. j^>JI 
J.>Lo SjLjj Aj^tji> JU-o 4jlUI L^LoJlax ^ tfLstj^lj £J9Ll<J ^o-jr"<TI 

^ u ♦ j jUll £_>Lie_liVl 4 jlrL-3 Cjjlj c-3jjjiil dJub JJo .^1 tU Tl Jjij— « 

^Ljtlll (jr l£. Cj JlcLjj jj^lll 4-lSj.L <i TIj 4 j -vjJ J J mi nil CjIj_jjljJI /ys j j'i^ 




t4 (ijt <MI CjL^.Lu>J1 jj^ljJijl Juv cJtL 3 j lj i>>! ! «Lv.jj ^Jl BjjLacTill CjLlLiaJI 
> ta gjJil >a.uJI C-)Lcl_4_>. lib JL>. JlAj-uj Lo£ tfb^nJI CjLcLu>J1 (jIjJjlJ 4r>c.Ctj 
( .hi jl Jufc^U 4_uojyC. jjL*lI1 £$Lia La l^j-">£' 4_i_g.l q "OH CjLIj) j^tl 

.^JjmiJI £jLojJ1 I jufc glj^jljnnVI i(4J£ £jJL LfeJUu <>aj) 4£.Loj»JL) 

^ eJLiJI £_)LLJ! (jL^ (jL^uj^U 4 j initLi^ . 4_jjli ^ys lLsLajj^I 1 jla ^ ^Jlj Laj 
(j^LulJ! Ijla (jr L>o «»l ( niTlj JL>.jJI J-^-xJ ! ^1 . <r< q| ^Jt ^j^oVl 3Li_>J1 

(jL£ (j^H jl— 4-lilj (jr JI tjr 5LuDj *l •UC ^jtiJl (jLiu-iVI <-_£|j_C JlLq ^a-^u^jj 

4 <yfl<n £> \jX 1 J JUjUaJI 4 4fl4j jtlUirtJ J^^J! t i^ta (l^J If ^jjj t rVi tfj 4_kMjjt 
3j-*jj^U 4_u-u-jjjJI dljLiJ! ^ j a -K CjjJsIjj cilljuj *jLa-Ulj Jj_3jJ!j t— i^. _t >J 1 
<cLu>JI jlj l^Kj .(SbjLjJIj 4_ul^a-pJl CjLLujjJIj (jjjfejJlj oIjJUAjj^SJ^ 

C*« <.uj!j 4-ijjL<— "Jl 3jL)LL)l Ojlj ^JLxJLjj tJ^-fcJI ^jjjjj Q^i^ V"TI 4_j_q dsl Cj jlj 
daia (jutjJ 3L^>JI <Lv.j| Jg uu\ 4_u1oaI1 oLkLl>.^I ^jL>- UjjjIj 

(jrU Lr ^IjJl J' j "i mi 1, 1 ^^lc — t_jjl_aVl (j^J 1 Jj JiV^Vlj jr>>-j3-JI ij^J 

Civilization ^at«J^ 

LuoljJLa ^jL^ 4-^.^(1 j 11 3jLua_>JI j^Lij j; ju ^1 ^1 j.j.<1h La ^l^-ill (j^o tlJLtA 
4_u^jj 4_>»M^ 4l>.j-a ^1 « JU-uaJ!j ( j_4_>JI )) 4J_>-^_o ^jLuijVI (JLfljjl 

t_g^ in \\\ ^ IjjI j q r I 4jj1 i)i "k. 4lnj I ^ j,.*^ i)JL^ La ^jUs SjlLI dJufc 

. 1 a j i » ^^iJI jryj-ttJI (jrjj^La jl jLLat ^^lc OJlx La ^ j^jVl jLaX.J ^ Oj^-l^ 
jlj ii " mi^I Lfcj^bUkja Jjl (jL^ ^yllt 4_ViJ tl J>1 jflt LI Jul 4 In i II aJJ* 
£-aj ^^_aJl clujSu 4„uSLiull CjLua-ft-lJI Lh°J * ( j^L_oXl ^Lu ^j^a 4_ALxb LftJ ^^Juj-aJLI 




cj 1— mi i laSlibj i^aLill JjL_uj J-^l j-Ul ^JjI— <-uj ^1 4_j>.L_>J1 cjj tiUj— ui 

dlji La CaaL ^yljv dll j Juu CjjjJaj L7 jJI 4_u1 JLjJI L^jjjjlss 
4_ijjkj SjLjj (illj 4-a&xu C-ul£j .(_palj^aS/l SLojLiLaj 4» u,LaJl S^LaxciJl 4jvL>o 

t»«Jl ^AllllHl 4»UI 

(Lijljjl ^jlSL-u) ^nj jllj (l_»_ajj_3l JjJ mJI jLjJLcI 4_>-j J 4j^ <r> itll 

Lc^j Lt-Lo_-v j mi 1 1 1 jm-jJLJ (_^jJI (_ t *1jlII L^'j-^' j»Lal ^Lj>1» * o i n j 

Race 4J^ id T< ur L«_4 LT i_c ^ ■ ^ . ^ ^- " 1 1 jLi3| ^jl_c jl j_i.r , oV^I mTl j j t " a 
j^) 4jj c!jV>LJI Ji Jul ^ ^ jJLl £lm\ j 4_Lc ^1) ( I JbJLso 

L^j^ ^jJtJ V 1 t j o--v- L^j! ^>*>J j 4jj mi A\ Cj^^—uJ\ JjJUfoJt 

4_tlAjJlj 4_ujlJI in-vl! ^ 1 <j< n (3jL>^' j •> ^Population j-jLji£. 

uilLut ^jl Las j . ^ <Lallit_a CjV^A .i ii LijLlj-C.1 j^_u V (3J>-^ L7^J 1 4_jJi jJL_oJ I J 

JSLiij ^,t„ mi 11 j (JJ-ljlI I j jJL>J I \ ^"i a, V n a t 4 t-..i>»|^J| 4 jK Mill Cj\ <i mJl 

t4 j'jjj i" 1 1 <m1 j 4 j ■Lev- L^jLj-i-uI ^jV 4jjljjua oLa_to (ijr iij i 4^t^*Jl j />! A .^.tlj lJuV| 



Up ^J^uJI 



4-tlii>Jl JiJ^-iil Jf> JIcj V Sj^UaJI djU^aJl ojufc jSJj (Sjl^I^JI iJ^LuJI J^lj 
(3j|>^ j-A C^ 1 *^^£)^>f,'^J CjL-jIjJlII < " < a u& JLtlB t >JliVM-<-uJl j-U 

j I Lu4> I 'j jSUj tLfcj-ux>J JL>J,I n'n V Jj_i>^ Lr^J i V^LuJ I j-U 4.aj^Jlll 
Ji Ijj-juase-fl <jMj La i"<V\i . ..U U CjI ii mil jL^ioj Ji CjLjLl>J! jjJ jl jj-d-> 

^ CjLu^J] jjJ J j£. Jpj >■ Jl t rtui<1 jVl J]j .4 jK mi II CjI q mil 3jjlj 

4J>L_«j ( Jj^Us -ilj-^t jl) ji j-s J^. La! ?k cjI n <^ ^Jbl^JI ^ \ $ « j ^ ^ j 

jjfc til! j j-o ^_fcVlo. - L$J£ 5J^LjJI t _^ajl ire*. Qji 1^Ljjj1c.1j ^£L>JI LU-c-xS t4_Luua 
ijyjjJl s U o i i L L^J 43 M^. V 4_jal rtMi jl 4-l£^1< (ill C>LLuaJl j-« Lfcj-t£j oJlA jl 

4J^Lm) L^laLujI ^cAj J^. _ L^jf J<t <n t ethnic 4_l3^c. L$j| 4j lJu-o^j La u rr>4lj 
Jl pLVI jj» L^JUijl jlj i L^jLl.."^ jIjull^VI j>j^» VI L$La cjjjj V - 4 **j t ^ 

* I g <j 4J^l_x-u CjI^_l^_4 Ljl Q^-^- 1 L^JULalj CiLi-JuaJI ^JlA jl jja (j ri t ill 

. ^ jVI j^IjUj 3jl*jjui 4 j<;lr (^jLix Jl JllLojj 
Mgj^tTu-iTI ^ilt ^L*-u-SjV <L>-Llja 4juoj-ill Jj* LiL 1 jl*u m^jJI JIJ_cuJI 
CjjL-u JJI L^ijjJaJLa tV : jJ* 1 « U ^ t_ilj^>Jlj ^'^^ 3 J^: Jl (^j-uIijLwj 
cjj! jl^ t (L$j|j^l ib^^iJI ^jI til rr.nn) Sj^Vl j>a «JiJVl J^Uv 

4^ ^_L_i^>l Jl^ ^cJUlII jLa jVI Lai i4_JL>Jl 4^ ^.ifl tZjVM-caJI jj J| 
CjV^L^oJI ' ^1" * j_a (jjjLlJI (Jjualj-lll jj_4-u_>- JlLo_) 1—4 j - 1 Laj j ^ 
Ju_3_a jjl »J1 j ji i c 4-lJLlaJI p j '-^^1 (JjusIjJIj (JJJjljj 1 1 jljJLj! 

Jjj>JI ^gj ni A\ ^jJI JJ tn*<J jl j-^-4-J JjA *.J^I (JtJ_4ju LjLp- I jLjJ tlUj wlAJ^ 
jl— t-ajVI JjJeJL jl jSw<u : J^>-T jj it " S4JLa (JaJa_fl| JU J_^- £jj J| LxlL_>. 

JjaVl _ jl iJj-Xi ^j-=^l Sj-^j ^((Superman jLajjj_^u« j j o " „a jL^I JJ JL>JI 




^1 ^Lbtj ^.Lfljj^l <±jjjl>. j)£Jj ^LSJij^U LuLi_ui ^JLsaj 4_<jIjjJI cjLJlJjJJI 

y\ i'nC L _^aju *l23j I ^1 CjJIj jft) ml I jru^La juua CjjL-u ijr lll dllH^ 4_uju3 L^jjla 

Ijr-^j t(( (J" 'J '-^w tltJjL_>JI jl — uojVI £jj ( _ ? JI ((^jjuj-^j-jI . _A» iill £j-*^l 

t 3j„rt.'»'*< T (jfJ^s L^JIjjulj y\ MitTl ^ ■ '-^> c_3jj-tiij1 aJufc 4 

t JJS jJU Lj^j Li£ jjVI 3j.a1 yLo juu c-aj^JoJI ojla ^SU j . u « nU Tl <_ ilitljVI 
1 jufc JiLc <±jjjl*j j j" ^ (j;j_u4_J! jajjLpJl 4_i-olj jJ iJj^l ^-jLliJI <jl j^, ^ <>>*ft 

^liJI J^LM ^ J jju (__9j_i_uj i^buj 
Jj-uill (j^_ux_*Jj LlcLLud <^LJfc_uV1 4_jjL£LaI JjJ>- Jl j_tdu clLJj Jljlj n n 

. eU^LjW 4_jjIjjJI cA At<nl\ v j-c 4jjj_4_ull cj\ ij -*itl j-c 4_^LJLl cjLojLJ,I J^l i nL 
oli '(o^jhH 7 * 1 ^ ^-iLc. ^Jil 4jvj cjLlIJI ^JLc Ljjjl>- 4S 1 >j,lri"i ^Liiu j^sl jjij 

JLxf JljJls&jJLjj) (JJL?^ ljyt^L*.d j)l^ 4_l3 j^c Jjl jjl j)j^ol*J V <jj^_uSJI jL£ 

La-iUm o ^ol til aL>oVI Ijl^J <Aju?> ^jJI jjij <«Galton j^jJLxs 4 o ,,,\ j 4jLi^I 
^ r^-vM (j^o-jJI u (j^a (j^LlJI ^jL^i jlaJ j ♦ ((Eugenics Ijh >jj» Jl jjb Ijujcv 

. 4j^_JojJ! ^3^* (jr^ ^-J^anJl 4_4_i_uL) CuSjjLfl i4j^i tj.i-ul fr^jj-tijl itll 
(j^-tjjjeJlllj 4_a h i^"( M.ll 4j^.,,,lLJ'I Cj\.a (jr Ju^>JI ^L-uS/Lj UljS^JLa ^ajLC L^Jjl 

(J^t-JJ (jJ-H 4_3T J TT Irttl 4_U I J jJ I ijLlJj_lIL) I J-A ^LjJI L-O-J-aJlj i ^ I jjJ I 

^ ^A^lj tiJLlJl c-lj-ljuJIj ((jij-j^Jl jj' J—^W (J^-^'i 0-° 1 I ^ < 

^3, 1 JLitTt-Lju 1 4 j °l ^LaLlj ^ jJI (JjQ-fcJI CjIjU-v. ^^ja JbJufoJI ^^_>JI 

^J^U ^LftTiJ ^-cj-^jO j^I ^jja *_3j-jlJI 4_L_oj V J-^J '^J^? 0 J"*" ^ (jLjuV! 

» <LlLsIjj3jj«jJlII /y3 jj^ 

jj-fl 4_cjjo_3tjo jjfc J^j3 fjfa . jL^jl mi" a jl Jj^ Ljj^Ucsl Jl>. jj V 4j I ^^Jk i 4_jjv jj j_u 
4 1 111 n'Mj ^4 ^..j jl^jjl^ 4-_j_^jJj_j_iaj-_dJlj ^4__JSLjJ1) 4. j ^jJj^jjJLI '^1 >JI 




4 j t cit V ^jLl^ l^Jua (-iJllj lSi^j (((Combination 4\i_Jjj» ^ 4_Lj1j^H (4-^1. nil) 

jrU VI » Lu7t.ti.il 4i (^^j V jJI 3^*"*^' -0-^^ I j^4> ^ (J-^^ iSJ-UlJLl 4 JlrlT Mill 

4_l1SLJj 4_c^jILo CjLfi^Lli^l "tl (Jjj La ^1 ^LuaVLj (SjJiLLjJll ^jI^jJI 

CjljJUaJlj SjL^il Cibfr L t-u^oj ^l^jJI CjVjuuj jl j-bV1 ^jLiHj 4 4_l£oL_u^ 4_uLJo a a 

4_ubjJLl 4l_L_ua_>. ^Jal^JI ^ cr^j) Talents c_xj>l^il ^1 LAj)_*j ^^Jl 4 j r Ijl>V1 
l£><-s JjUj j^j iPolymorphism JLSLiVl jjuu eUj t Social Life 4 ol-^a 

LkJj_4_uJ <j| Ltiajl u_iJ5e_j (jj-oJ! i4_c:La^>Jl 4_a^1_ouJ (J- 1 *-*-^ £^3j"-^ ' ^ '"j ^ 

^jj<a j-J-^i i(_£aJLdJl jjLo-Ul 1 JuA <jl ^jusIjj . CjL±j».I jJIj Jijj J-j£o ^.l_C ^.Liaj 

^jLUI cJJj jfLolII -jja j-£l U <_dLui> t jSJj . jlj^Vl jrU (_3>Lo*Vl 

,4_L)L* Jj ^ oLUjLjj ^jJI ^I^jVI jru c_a}Lo*V1 ^1 Diversity 

^jj jJI i ( jj/LJI ^tn« a ^ya 4_ijX.^_c 1 ^ 1 1 -a- j j^j>-I a a j t~i\i\\ o \c}\ t n <tltj 

^Mj^VI I <j <j rt<u Equality 5ljl ><iU ^! l?* >iJ 

.Total Identity JjI ^Uj ^1*" V 1 juk 

jLul J^LlL^I ^L-uJ Jl^ LLfcj 4_ljJlJ1 4_u_PlHj ^JjljJI^ ;3JjJl£, CjVL*ji ijr i3 

LlA 3ljL(-u-U 1 JL-ljo j j (jl 4_a_i_L_>JI a ,jj-ual\ VI 1 ^ <i t i>Lj "j 3ljl_«_uJ,l 

i^y^jJ^J-jJl J^LaoJl oVLv 4^vl jjo ^jJa <j| JulJI ^j-rtlJ lJl^jjO ^Lbej 

4_iLi j ^ " M jjjflj) t^ifc LoLcj 1 jj'^ I ^-^ a (jL^ SjLii ^ M ^ ) ((^jjjlLa)) Jl^ (jj-UJll I j-A 

^jjjLJI I g 1 i "1 > ^<J ^jJI 4_o_i_S_^JI (j^Jj . i _)-£>j-flJ1 tjjJ 4jj->. V 4j I 1 

'.^jj^xl (j^-Lsj-co j^l jj t- < I t-Ttj 4j^>J1 (J-loaj ^jl £jr A ^-jjJajJI (j-a 1 ^ m 4-jwjjJL 

jlj^l (^\J (JjC-JlII ^j,-^- 3jJ_iJI CjLj^-J_<_u_d ' ^ a C_<J-ol_b LcJ (_^3j^l ^JjU Jj4 (J^VI 

£_*Jj>Jtl (J-j.^ (j-^ jl ^cTlaXI oL>o <;VJj* (Jj^ (j-a ^lj_tji J^jt_UI j^ft ^UJIj t ^_<iii_>JLI 

^al J La t 4jjl in'v jjj^julo 4^ljjl fj^y^ju ^ jJI < nil (j?^ '^L>o 

.«£*l>Jtl ^ J-*J«JI ^— iVajs l_3LSjI ^ <-( t i 1 n"n (jJ jLjI ^c^A 5I1 j*Ji£. 



12 



L^jfj SLaj,\ a Loj ^JM^VI 4 tj iU LJs ((Morality 

4jLJ iS> jll JIo JLdJ m< t\\ J<^>! 

.((Ijjj-L-J i n»g (JT JI K J U l <lj I )) jjjfl Uj_J -llj^Jl 

Theory of : Lr A 4_^L>. 4j^J^j ^L^VI J}L>V 4_j3 
0>-dJ1 "M j_*_> l_c (jjjj .Human Morality 

Jlj. u.Jl ^ 4jJ jl nl II 4jLvV1 C.Ik j 111 f ^uL^l 

L^l ^ 4^,. I..... J I 3^L>Vl 1 niifl ^ j^^XI 

SjLjI mil jKjsVI 4_pjj1jLl1 i",^ -J } \ nU 
4^ ^ JjVl ^ ^ ^ vl ^ 

Jtfl Theory of Common descent ^ 1 ,U I J^Vl ^ ^ a^a>L^1 

ULjJ ^pjl 4 i^UkJI 4J3JII j^a (jl ui'iVI £u-aj->* *J-*3=? lt* 

"0l>^» iv o-* cr^- 'Monatheistic Religions ~ l^>u 



<jUoiVI ijru J^Ja jca! Lr ijv Conscience j j o <MI jt Moral sense ^MJwVl 

^-jual Jlo_£ t4jjjti"Tl Cjlj-iill Bj^Loj lJj^jju ^qJ «(jjjl J)> (jl tiLu^-j . 4_jj^lalJl 

j^a i^i a^L^vi jmjw^i <jt 

Apes LiU-M Sjj^JI <j_« <L£^Luit Jai. ^ ^j-i-JI ^j^LlJI iU->H jlL« r f >>> ml 

. 4^Lv L*jjJG jMi-Vl j^laj 4aU«l J^ljJLl J£ JuJL>JI 

^t-ulo <1J (J^C <±x3tlJI t^&t l4-LU^Va <L<^0 ^Lol ortll <Lfl-l n^LoJI Jjvj I j£Lfcj 

La 4jLjLLa ^jiLaJl >"<H I JL^j , \ 4 mmj .^iii fl jj m a"TI J-*jj J^cj j}Li*VI SUuxU 
CjI jJUcj* 4,« <>>1 L^lui j-cu.'u k±j_p. LaLc 1 T * Jl (J^L>* <-l>LUJ>a jJlud 

Jj_^j>JLl ! mii II L y\c f.j-usl\ pLdJI ^ j^U'll 4_ljjIjJ jjj j> i n ^- m V! ^ fu^La! ^ 
(jA 4-C j -o J e..fl j^2J <j| 4_*_JjjJ| <? Jul* jLjj j^a J I ^ ^Ajl n " r I Jj 3^->-^U 

(j^a - £_L3tj-£i]l l^JL^JI jjtj IjJ _ Cr »_j_tWI ejLstiiVI jjl VI, fir I 

^>.^j ^jJI Altruism L^LoJiia ^ J*J Sjua^ LUt^u ^jJj 

j— uajj — ju-Jl ^LjlII ^Jl ts-\ \\ ^ ^ (jy^ J in <ifl ^o.iat a 4_JJ 

4 Llj>-jJjj ill ^Lc 4^kjj ^1 V 4jf £ _ 7 k. 4_il>U.Vl CjL^ljjJL 

CjJLitj! I jl VI J a "id V j>L>*>U 4_j_1 = l2^JI i^ljjJI (jL Ll^ljI c^j-jju (jl ^il 
4_uLuuVI 5jLu^>Jl jjj^aj p j^t L-uLul ^Il^JI ^aLjuJI 4_^LJ)tJj 4_l>. jj jj_J I jjplJL>Jl 
. L^J Lfcptjj ^Mi-VI ^ U^-uLj ^3 JL>.| mJjLu V ^1 
JlS _ 4_1ljIjJ JL*_o ^yfc 4jojjlII ^j_1!I ^jl ^Irej _ ^M^-VI ^lc (jl i_2j^jJJ Jyij 
^ic ^jj 4 n f K^LaJI ^lajLja I id ^ ' "l^Tlj ^JjJl (jo ^Ij-juaU UljLj_x ( _ r 2j 

4j^_LsLi! ^LdJI ^Ll-ujI 4_4^-4 4 AitAnW Ij^jJjj^ 4jjUI ^JjLojhJI J>JJl>- Ij-^j-^ (jt «-L«J-t-lt 
CjLi£jI < nt 4_iJSj^iJLl 4_juLlll (j\ 4_Li2j (jjj^JJ pLgJjlII <j| j-^C * L^ioi>oj 

(jjl ^ 1 ntl jLjr giVl 4 K mi-^J t4 j diljl j "1 r I ^1 LiJj-aJ ^jl <j^a JuV (j^LUI 



j9 fcUI 9 i3U3>\jl 



(J^Llil oAJt Jjua ^1 dLnjVI iZjlo} (_y* c/\ g.L<JLtJ I j * .uiIIjlI Jliu ^-usal 

j mi Sjijj— uaJL Ijukj 4f.Ua_>.l ^j-a 1 $ if ^IL La ~* \ Ji_^L>JI ^-IjJLaij 
La lj_u£o3 ^LqAjJI (jLii /_yo t"i mijT I^jI 4 n i n^LaJl ^-C^j ^_ J jJi 4j^Jjl11 ^ j nlLi ^L-ui.1 
Lj^c _ ^^Uj £_jLL CjI j ^1 _ 4_j_c.LCo-l 4.K >.\i-a 4-L«il<-tl L-ol ^stU Lio^ ^jSj 

.CbljLpJI CjJJUU I jj ^j-r J3JI )jxcj LU 

aL>u 4_|jjj.MitLi ... ^Vl 4_^l^i j^jJI j Liu VI ^ 4_t^>L>.Vl JjU^JI (j^ 
(( ^ 1 1 (A A )) ^jLaj (^r\J j,jif^"( 1 1 L^JjLu 4,cjJL3 4 j oJUfc^ i^LlII ^JLjLsaJI <L*o 

^jJI «Evolution & Ethics jjMi^Vlj j^IalJI)) o'>^ ^ AVT ^ Lc jjUaJI <G_jtj ^ 

4_jrlm ft ij\J ^ajl li (j-a £jj -Sj-^J ^-^Ij^l L*^ LLx_a ^jL£ ((^lui^-A <jl 
4 K 1^1 t.La i^^xblj j> j r J^-jUI I Jl^J ojj-juoj (jjj) 4x.l o -*JI 4^tLua_«a -S>-<^i 
Jilj^l (jrU Liu VI J-<5JlII JJlJ Jjv 4u>\7)]\ aJ^ JtTi ut a ij\ ^Lol 4j ■ mj^jJI 

u_iUtlj^U t j5La| ( :_aJfc ^uLaJI ^JiitlJLa i 4_u jjljJI L jjTn-j 4_i < niTLiJ (^LudI ^-ljLj! 

V olj-fll 4j5eJLuajO ^ jn-*o 4_5Juk \ jl j Liu VI 4,j_<^> JjibeJ ^1 -^t-jjUt I 

^ S^ui.Vl LaLc urGMJiil JI^L Ij^I j Jli ^ jJI ^UJI Jjl^JI 

L7 i JL ^ lu3>LL^I i hi~,<<, Ju3 4K miU 

- IVivers j-±Jujjj «4_j ^uLUI cul r « > L7 lc j_jJlJJ 1 « ^ i ^2j>^ r » 4ub ^uLilJI 

4J ^aL LaJllc _ culul^^Jl cuj-^ JuQ 4 nllnj La dilj JLj_aj i()\A0 
^yi Jf^l jJk tjj^ J ^ (jjij-ILall tfl j"tl 4_Jl <"(fill i^jJL_>u CjL> j <<^ ^j^a _ L_iL*jjj_I_jJLl 
L il^!u3l ajo^jus J_au>. LojLfl (jl^ l_3^L>JI ,^Jj i4_iL. ^^"i o I JL& JS^ . j> U II ^^j-juj 

. 4JL.L5 ^ jj-^ Jjfroj t^jliuVI J^jjlJI 



((dLa» jlj (jl_£ «August Comte cj-j^Jii c<<« *wjl» ^j_*^JLl-1II (jl 4JL_aJLj>J1 

*t. mm -wj (^J^i-MJ j-iJkJI _ a -r ~s ^LoifcVI 4_C.j-j 4_JVjiLJ jUbVI ^\Utn a 

I j-^JJ .^itll I jufc (j^a ^H^l 4JU^tj (jl (jjJ) /ya 4_j-oj_JI LlUlI (Jf h 4 1 q *1 luJ LljI LdS" 

4_4-lj>-^J I L_)jIiJI c—)L^-<^l 4_j La tiJJj^j (jjj 3 Jjj J to JjjL^J} Vj j, ■ n -t_) 

3j_J_Jl£ 4_lj_>aVlj . tiDj (^ 4-*J"<_4 (JJJUSEJ ^■fl.^frvt, ,6 (jl ^S-C.J J-Jl (Jl 4 f I (jjJ 

Jlj>. ^1 Jjuaj Jlj9 (jja (J^-LiJI (^yic. JljS Uo C u -v- l j_o 4 I " V a ^ 

JLtVVI 4rtV)>JLl £\ ^jVl OJufe J£ jrU (jl (j^Uj J^JJ . jl^Mi" ittVl 

-jLcujVl ^ jLjjVI 4_<Lu3 L^j CjLuuj (J7 jJI 4_uLj£JI JuJLpo JjUtj jl Jj3 4_i£jL_uJI 

.( jr A-uJfiaJi t_)LstIjVI (JJj-la jx. 
^c-j-u^I tc_jUt_ijVlj jj^jJI (Jj^io (j£. <jLc«_tVI Cj-L-^G ^jJ I CliLLi^aJl (J^j 

1 (j" r njLa-a (j^£j (-i.i->> JLl^VI cjjIjJU ^LLb ^j_uol L#j ^ 1 t " I T jIjulL^VI 

Jajfo-fc. OjjLij <jlj . j_jju ^jjj (^yLLJ-Jl Ja^jJl (jr 3 CjJLv (j^avaJU,! j—ujuJI (^yib 

5ULua_je_A ^ ^M-t-^VI ^1 £-^lj tiiljLfl t 5j_Lt.,.o 4_i^MJ>.l 4 j *»■ m. ^ i_jjLJ3*V1 
4_i_ujLa_d (jl CJ_p- (4_ia)jLJLlj 4_uLjj>JI 4^LjJ^jJ I : LoJfc (j^Lal^ILa (j-dLsLc <ju (J^-Lull 
4j1_ll ^ ^-LtUI (JlSjIj J-t9 Lbj-Aj^ _3 ^ 4_i3>L>.Vl miII 

(crjIjjJI -il^ * ' "*^l (jr^ 4JiU>») SjjjJLlI L<uk iffJLaK"< a (jrtJLaLc 4JLux-5b_j«3 ^ylc. 

^^_^jjwil!l^ I JUS VI ^ >ll<j^) 3jjj>JI ^j! < g 
4j JiJ-ll (jjjJsiJI 4jI Jut (ji^ (Jjlo-ILi «LaJl3 a Jl£| jl£" «(jcijl J» (jl 4JLuL>Jl a 
j j < i 1j_j_>.l VI ^_pe_uaJl 4^'^ 4 j J o <_jjJtnj JxSlj ^aJ (^ jJI j-iUI I Jufc ^yJJ 

2>jJi£ ; Cj Lj^Tn-u-q (j-« (j^t V Mill t— 9 J (j "1 < .n u_iLic_ljV I (jl ^Jb ^jJoj (^ uiUj 

^ ^ t*s (^4_jj jJJ ^"1 i <i ^ 1(3^1 j— j-l-jlIu ol j 3j_i_u I jj i>> V al 4jI Jlj 

< <i 4 11 4 j 1 nilLi Lai «* • A)) JJ'^V* L<j-^) . 4_uljVl CjLcj-j (jrt <ti>o VI 

. j Lib VI j_A I jukj i j j « II jj_>J| (jj S ->o jj ^tA ^Jj (_^jjj 4jL33 jjj^j^VI 

(j^a L^_JJ jJklJLi VI ^d-ll ^4^3 (jj Lgjj-S ijJJjJj i Jo- 1 j t-xjL^ (j^a 4K nil, I 

,4i>LJI UjLuI 




j9 faaJi 9 \SUL>ui 



Inclusive Fitness Altruism ^^mJI 

(jjl JjJJ j i(4Jja ^o-A^a >o JjaVl j^k: 3I) ^.La^-Jt *L>j_3^1 AjL^kJ 4_c3-lJ1 j 

t(J fi!" <ilT ^lAIJI 2LstJLdl^JI 4o^j1m,!I JLju^M ^ L*j ^ «kTl f>fl"<jl .» a 

jl! I jJ I 4_jLcj JjlIj < 1 ^rLa LT i£i j^-iJo ^Jaj ^ L^j ^\ j nil (. 1 j <(i"lj jl^ ^^lll 

(^3$ _ Sociobiologists ^JL^JLl Ll^jJ^o g l olr, ^ ^j^c $j>jl U Llijj 
dJLA jUa - {(Hamilton ^^L-Awj «Haldane ^jlLad 

.(cjjI^^Ij AjjjJI) Beneficiaries j£jVL> tlg-""'^ altruist ^jJJtl t^jiaJ! 

i_)L_u4_>. j„-j_»l 1 Jju <Lil jLJu^U ^y^—^JI (jr i»_LLj LL-oj—jJI jJ j 

cjI— i£j_L( iitl c^oljLoj .(4 » fiUL 1 glr La ^^Jb. o_iLc IjJ <>a^) 

L^ojLuj Jlo£ iJ^Lall 4_*I_u>JI 4a_j£jJlIl 3s.Li£ L^jl^H^I C <-u JlS L&Ljj^J 

^^ic ^jJlthj ^qJL>JU Ljj>*jJj_ij ^ilc (jr 3 cliLaJjJLl <j I 4JLtJL>Jlj . 4_uU 4 A 

Uj^s <jl iivjjJ 4(JJ Jj-«i-«!JI jiijVI Sj^Lli Jy* 4jjL>i"iU ^Ij^L aIsU- jjloltl 

^Jj tj pjLi_j ^aJ ^yJj,, ^ Mill jUbVl jjl 4JLu3^Lj>. (U.^jJ L_a:9j^a j_^_3 (jr a_3^-<j L_al 
3 <Li>J>-^ : L^JLilal ^"^1 t_ ljv ^yS 4JCLgJLa t j^im jtl 2Lj*_uoIj 4jjj_u3 cJljLo 

^J^i-JiJI jLjjVI <j\ ^ jJl_u L o j a t^j.l Tl JU^jlJI LLi^dj o^-i (jr^ ^J^^ 



(jfja <, h ni"< i iu La^ '(jrli)** '"^ SjJbLLb .i^>.jj LoLfl-J LSjJUu JloJ ^ 

jijj ^jl 4JLtiL>Jl j .(\AV\ ) L^jjjj p j 'j; ^jJI 4laj|jj 4 \r\ n" JtiilL J-teaJ 4l n nil 
jJoj ^ Lo»Aj ip^jLLt^a 1 a "i r JJij LgjjLbl ^ji^. ^^ic L^JjJLfl «(JjljI j» 

i.o. jlL ^ u< 1 <CjLjIj_j_>JI (j^J 4_3^i xJI ^j—tlaj— 4 « (jjj I J )) 4_> -iljjl m£ 

<j^>J1» Ijuk 4_J| Jjuoj U Lsr S£. ^jlSj t_jjL>J £jLo p^AV) Bateson 

Reciprocal Altruism J^U4t jUi^t 

j^j ^Aill J-iLu 4_x| jl^VI ^ j^T <q£ JL>JL1 ^ mi <i jT 1 LfejlJu-cLi pVI ia>Lc. ^ 
l£J1 <i 1 rr^l jLi-uo ^yn* j J .i Lull I jLiu^U 4 j U<i fH 4Jj_«Vl /yjj . ^j-o Li ^>-La 

liJLA (Jj-A^ i LlS^Ila ^1 Lj^^ LlAj Lai Lc-jl-i ^ j ' A ^JbtJ jllLiVI 4j1lo 4_Jj ' • • -i m 
(j- 4 «(^JJ^-SI <—iLl 1 11 -M) 4 1 mij L» l=j JUl 4_^jLa j ■ m njJI ^j^i 4_u3LitJj 4J^Ll11»I 

^jLLxll SLpJI ^ <.uj (±j_p. j mm H ^a]Lc CjLI3 t l>JI pJLi ^ I ilnVii Lo IliU 
{y&j . JjjJ ^JLuJLl Ji-lju^ cL)La^L«JI dJLLiiJ ^jl LjLXjJ ^^cLtl^VI 

^-U-J L«^ 3j p^jljLsoV 1j_JJl2j 4_lILc J>j1j->- ^ cl qXoil 




(JT lJ1 <Lt_(.u£j IX I Cj Lt <i " "x„ <JJ CjJl>. La.l!ia iSLuij inJl ^ <»7(.>J, I jL^jV jj| (j_-a 
t <Lijl^l ^ j t 4_JLi Jojlj ^-AJ u^l 1 tfl j k" 'j V 4 m TL>- 4jjIj;j! JLa^V jj^IaJl 



i tjr *ltJI ^ )*ILj «Society Lt-^ZL?e-4 » > ^jl Ls jJj Ijla (Ja>o Lo IjLs 

L^Ld L-jJl3 < _ =y IiJI ^jjb C«-t-u-J^ 4_niliit>a CjLbj ^1 d^jj-aj ^>SLcj (^J-II 

. 4_)<j ^ g]\ jl 4_j Jj_AJl ^cJLuiill (Jj^ j»L*Jl ^JLuaJI (Jj-^aj l^JL^ILmiJ jj^JlJI (jjLuaJI 
J ^LLuLfl 4_LJt-<Ci-Je-c SjL^j (jyJ^ L?"^ ^3 i i^-6- L i^S^ "^-J^ CojL^ Lo^Q jljJaS/l 




(JT £i 4 nnnr a J££ 51c.Lqj>J1 4^-1 ma 4£J^uuuJi tCjLpj-uJLI ojuk J^ j^LsejJ Jj 4^ 4^3 

jjjua i_jjoIjJ jJl 5^Jjjl!I jj-alSj Ifl-^.tt^La ^cAIj i jliuVI Jjo-a ^^jfc 

5jj mil oluti ^jl t a <TtZ& ) 4j^_iii_LJl ^JjIj Tnj i<4_uLjV1 4_oL<fuJ jLjjVI 

(j i'nC ^-lL>JI JjuaiJl j^ljl 4_uji1 JlJ^JL L£1>a jl£ jLiu^l ^ 

LT i£. ^s-Al j-uju 4jjLux>. 4lSj tiJJj) J)*"*- JlSIj ( JjJL>JI SLpJl 1 'T 4_fl^|^II ^jjo 

ljukj (Humanization q\ m/iVI cjLLl^ (^jjIj-JI j ^ "■ ^S) «4W^1» (ii^ 

jLuijVI ^ <j}U*Vl SLA") Jj->- C*JJl>J1 jl-i Jm (ill 1 Jul Jfl" . n 4 ^ 

i-jlitJIiVI j Jj^J t4_uL_u_iV1 4jJJ,1 aJLA ^l j fllal 4_u1j_j_>. c_3^Lljj| ^ ojJljsj 
LilJj ^J*] 4_3Ll^>Ij i^t jWn Q^-uljl -ilj-Sl (>u 4 <i m o\ (Vt ^ 0 * j jUII 

j_t^^i Ojjlaj LJb . 4j^j_uI CjI JLx-j 4_iii_Uli,1 L-xj-wLlJ jLjjVI 4_u1 Jlj 

q\ j*jJ i<L>-^_J< (3^" ^jj-cJjlII i>LljL4-i ^luLa ^_<^jJt_a ^1 t4jj_i_u I CjL*-4J>*j 

jIJjVI jjiaJ ^JLvj^o CjIju I jiLAj ^jIJ&I JLcLiS/1 Jo jUyVI Sj^b ^i..Ti 

Ijj a j^Ai^I 1<3 j Ufju cjLcU_>JI * j ll^" v^* 1 -^ 1 ^' 

^jLII JjLpj ojj>. >c Baboons ^L^Jl ^^uj Cj^j ^j-jJI 4_jj1 jlJI 

^Jj^JlII jIAjVI JlIj-J J>iJ1 ' '« i " ■ -j ^Utjj^l m!l 4_j_cLaJ_^Vl 

. Jj-dJI (-_>! m-V ^JiL jJj 4£.U_>JI JLJ^J jjl L^jLi J^JJV I 4_l^^L>.i Jill t A^ ^1 

^_uju Jj t JjI is>h\\ 4^jL^ jjLuajj ^jJl (jy^jisJl jIjj^/1 j-A 3 jj mil <?J^ i jLjjVI ^ 
Jt ii II dajj^uj y-1 <i j " ml (_ >1UTo 4_j_ujjLo^» (jV t4jj-u,<,,J1 ^^L^Vt jjl m ^ukl L >> 3 
l^Jb dsLdJ ^ <(QJ mi i o ,„)) I j L7 ll\ idu[£j\2 ^M^VI 




j9 hsM$ i§UL>UI 



4jjj<i <>>a Juj 4^Lual jj4> lUjmt ^_j^j>o LoLc /uj, miiT 4_>Ijj3 Juu 1 c Luuo 

Ij^ilj . 4 "n.i.U'v ^^.3 ^fljJI Jllc Aj^jJI i[JT °i <Ll£.jS\ 9 > ^ <>iH uojG^ L-<jjJL> jjj 1 1 ntLi 
1 g'a, 1 a tJ 3 4-LJv.jJ^-iJ ^jJ>-\a ^LajJI ^-»j>. I 3 g A>! . 4 1 CjLap 7iq\ till jJ 

cjljj_Laj 1 ^ " XI ^ L_<j£ ic_il_j_iiJI ^j-lm ^"lv ♦ <^iU 4_)Lc.j jljCLol 



4a£.U^.VI 5jL>.yi L.nnn UajJ^fl 4_i^>U.^I JU^Vl ^ jj!^ ^aSL^J 1 

t(^4_5JU_L<a jl 4 a _ 4j^, j^Qf. 4_<3_i JLB _ 4_LjJuo a I 4_)j_9^| 4j9LSjJ1j 5jl_iia_>J1 t 2> A 

^jlj—ilJI JJUU ijL) 1 <jlr ^4_4 1 _ 4JU_f_9 _ dJ_l<J_4 3j_<_ul _ 3j_lju?) 1 *B* 1 i^jlj 

L^j ^JLuiil (JiJjub Vi^XLJuiA jj^i Lo I^-jJi^ 6jju£A I Cj1jl>.jJI L^jJa^ tliLaiJIj 
icLuxJl tbrlinflj ^j^JlJI <3tL^tl i>J ^jLud'VI ui>LL>.VI ^1 4j3L^I) L^JjLusjj 
i4_JX.^_^ j-jjLs-o 4-ljLlH^ 4_j_ 4 _ u 1_4_u^1 4_j_3^L>.VI j_ljLjlII i yA {~<<\~i \\ LlA fjjij *(J^ 
1 (3>-^ iJ*J '"Norms L_fl1j^cV!» 1 ^ j <a mi jl ^SL^c-j .4_jJL*_4 a 4_l£iJ^a 



^jLua_?JI L^-J-CJ Lkj-CJLJ ^^Jl J^LiJI dl] jL^a «i mil ^-jIj m.H j ? 

CjLt-»JL>.U ^3 <L<u^k ^^al ^ I j j r. J-iuiH Ju Jutkj j i "i t j 1 «J_i_j .(JiLtol^VI 

OiljJj i4jtlaj 4jjJlII (jl ^ujfcLLo L&j ^ i <n ^1 jl i^LflLii^J! 4Urt1l 4Ji<aL>J,l 

cLljVl (Jirtn'fj (jl jjft 4-icl n^ift CjLl^IL>JU (jr ^ JjLjjJI c_fl^_*JI JL>o cdJj (j-a < j., t S,tit 
aJUfe (jl 4JLuL>Jlj . ( JLtJI ^jU**JI fjuM (Jj^J JLLL*2I1 (j-" 1 JjJtxj (jj^iVl ,j£. 

JaJj .4_^Lx. jU 1 j_jj>* Ju9 4_L^^l_^Vl uilj^c^l ^ 4.jUU CjLsM-l^VI 

JuLo i^L^LaJI ^p. ^jJI JljuaJI 4_>LkVI Jl LuJl^j 4j <>, Ml 
4_Js^L_vVl j_Ljl_m c-fl^ 1 Jj->- C<jJ -nil Ljj i^i r (j^lj>- (j^JUaj) Umjl j, in C 

Jl <-jj-flVl >a «Bertrand Russel J^uj j-i-oUJt! > «j .-^ *Tt Jj JaJ$ 

j*JLitj Jj£ 4_jJa^li»J 4usr t<~>) ^IrtJ 4jI j] 4_o_L-i>- (jX. jt'TI J9 4jfljJl 

J& 4_j_a^l_JvVl <_fllj_cVl j j-±jLxX\ 4jjI_JL« J^-aja iJ-<-^jw| ^yic <LcL4_>JI 

j^jJI (J-t^j ^^L^ L7 4jjI) «L^J Ig-suiaifcj JSVl (jy^jl *4^.L^>JI 4^l^< Jrf^ 

^JLuaJI J-ALjeTu LgjJ& Jj_ciiJ ^ylll Cj U_<Co Jkl l„<iin i^kLtJI ^JLuaJ! ^jLi c JL*j 

.^Ij-djVLs jL^jVI La ^ji^a AjjjuoJI Jj.imi ^ye ^UJI 

(^JjJ (jl J^i_l_*J (jjj-JI 4jIj j qs\ 1 1 (^yk. (jljjLJiJLi L^j ii "1 ^ I f q-Ij*, ^U»JJ1 

4_j j^ju 4_ujISjl1 4J 1,1 1 n't ^L(-u_>. jji.t.U 1 >j-'^ri p ij"^ j ' ^" 5 (Q-A^l t.vi 

(jl ^j-a 4j^^L>.VI «L*Iaj ^aljat^j J£ u' <- r *-mLiU (j-4 4jLa I J^Jfc^ . jats\\\ 4_L-iu > 

L;r 5 Cj Jl_>o t4 j r 4jjLuaj>. (J_o| Ljj^J L_4 4JaLuo| 

(J-4_c ^ I SLljv^L^ ( _ ;r k LLcSL > . 4_j_c ( _ r 3a j3 J3 4-"Lb c^j^Jo jl>. I $J I ^ «> "< >Jl 1 




(^£1 4jjLUJ1 caj^JiJl jh\ (j^LiUj ^j^JlLii ^jLaj ) Wo ^LxJl ej-An 1 o j * 

{JT £i (jfjjb i U j II 4jcLc^4 4K,<Si^ «<>Ju]j_jI » 4_» Cx^>-Ij La Lo^Jjl r^M^-^-^ L<<tjjA*t 

(>o < rti'^tj 4_jS}L^Vl uil <jU Laj).o-£j . 2lJ»LUI 4_dL*JI c_>j_>Jl t_iLaxJ 
4 l*i a ^7 1 (j^J t ^- \ 4_jl_l_lLs ^ cflj^JaJI t^^LLi-Li 4 j ^.aV| ^3 l-ujj-jJI Ci.lv 

^»Lc ^Laj\ tiJliAj ^(3j ,'^"21 4jjoC ^Lti-c 4j^^L>-^t ^uill c_jj1j_-a JuJLJtliJ 

. Jj-ill SLp*. <jt Jula 

SjLrv^JJ « JiLol L«^je-a. » tiJLiA (j\ aJL_u 4_xjI JLaJI CjLh_oJL>JLI ^^Sa^ *4_(^ljjJL> 4.j itll 
dilJU^ 4_cL^>Jl ^yic Uj.uu SjLSJl JLfl^ 4jj^L>u Cxxjt_) tLfcjj-fll 4jla ^jJLL-uJ 

cJu ^Jl SjjjlILjj . 4,.(.u^LlH CjLc.Lq_>JI CjL<a-a- ^.1 ^1 ^ < <, Lfijufc ^_j_u^j L^jLs ^ t 1 u 
^LtlaJI 0^ Jlj ^- ) (4 < hi L-aJf ^ 0 Jl^- Juua) 4j>.^I^j ^jl umVI J I t* nil 

JLua 1 jjtiirt^ 4jL^>- (jyi^- SjwL6 ji^l CjL> qlA-a 4j^.Ju_lH JjLJiJ! j^yiLuJ ?r <i <-u JL3 
l^**(>Qi Irta JjlJ dJUJL^ 4_jfl^L>.| SLiiuij Ujij^Lfl ^-j-LaJL) Ijjfc jjl^J . CjUI JLl£.VI 

.4-iSLUl Ji^irej ^LolA^I 3jLjj 

(<u ^3 .4_^LiJI dJjljJLI ^LuijLj (States oL-jV^Ji St ..V>) 4_>rUl^V1 4_J|jl^j 




^JljJ £jLu» JULo tiuJUKJI ^^J^aVl ^<jl >J,lj i4_iJ3^L>.Vl L^Jsl j^cl LT J2 ^JLALj 
LI iJ^ 3 (jja ^ *s (Jj->* l^Jjl i^**tj LI J- u± -^i \j^*> (J-a! j .CjLj-oJI (J-u_iLpo 

.(jr^UJt,! JjjJL>.J oLj^LjiJI (J^VJ - S J'- L " i ^J (J^^d^y : (J^ c 

(j\ $(j-_uJLl]l) L$J v^L> ^? (4_flJsL^JLl) fj[ t,n\y\ SjIjI £jL> J>sLl jj* 

JU-^VI 2LjSIjlJI L-al L$j ( <uuijj ^1 ^L^J! ^Ls^LL-VI 

u ? mj tA* jo.11 L_9l j-C^M u-jL ^ Juu CjVL>J1 ajufc ^rt'fl ijj^l 

^jJI j Uji mil J_«LjJ1 <s^LuaJLl jrjJUJI ^3 t <j»Jl L-il^^l 

tjui-tL^— Jl <jj_a 4_i, -wLJI .4- jlr 3^1j^ jlln 1... V 

_ (jr\ i^TIj JU^JLiC _ bjl 4_njjKjJ1 -i^LJI l_s1jhC I 1$j ^ r <n*i ^jj jJJI j\ j a) < nVl ^ 

^Lujjl (j^Ls 1 ^ j L_k1j_cVl (ji j[ (^L-UI JLsJLxVi ^-^^ 

tjA.U " lm a 4jLL»j ^^L»_4J_5e_a 1^_tjjjJ L&tLj_Lj|j \ ^ ~4 vt > m^L^ jLi ^^jw Jj^iill 
Lillj t_u_i-uLb La JuJ T "it \ ,.u\ mi! dnjk^ V L^i Ij JLJejIj ^ If ^J;.V tfl 

1 ^Irv J Ll> V 1 L^loj 1 ^ ClV .ljuj La {jLcju^ n_a1j_cl < j_4 CjLl_*1_^U 

jj^J^I 1 oin iCost- Benefit Analysis ^jLill j ^jLiJLI JjIt"<1 4li^> ^.^-S 

^y^j t4__j^La_IL>-Vl BJjjjJL «o.5j'- 3)) ^1 ' "1 LI «L_ijLaij AjLjeJL^I I 
^xia-J V Lul ^jloIjJI ^j-ft-S tS^^^lj^JuJI 4_o_i_S_>J1 (jl L-iJ^Jll _lLa_u.-1 

c3- Ljj 1j-^ j-^tJij e_JLiJ1 LcjIj t4 j<i !■>, <j K. tig, a (JSJ LuaL- 

JoL^rJI L*Ii t LJT 1 .Ul LSjl .^-^-> 4_^>UkJ! 4jjulLS_i11 ^_a1^VI 

<4-\5\ l7o.11 (jLoiJ <_a1j-C I 4 t 1 >i 1 ^j-L) L-Jjl i>>~ JlJw^_J 1 0 ] J -w VI ^JJLJ>J1 CjLL^^^ 

L4-1 <— (J_£ 4 ^ -kI (jyA^. 3j Jul! 1 ^j-aJ 1 <■ < r.g"^j « rtj'C ^jSJ £ . L^_>- 1 1 
4-j jqJj L;r -B 4_ju^JL11j a j U 11 jj-a jj^ La *J-^>-^ j J— J ■ * "' 5 > *<Lj 



j9 fcjl 9 £U5>'UI 



Ijjl ^ f Lul ^ iryj-^j) I loJ I jLaJLcl <jL£a St_ < . ( .aT( < v a ^1 U q jjfc J-^J i^yjsOL^Vl 

Sj^JLlI ijjjjb J a J-jv CjL^j i^'ll <? jut iijJ_?o i LlJLl-%. Lrt-oij^ <J£ CiL^j-loj 

Oj V\i i n Cxjvj Jj*}LvVl IjuJ, ( _ t 1^JI j\-i^J^\^ t4_jJa^-jL*l Jjl nil qj JjLl-SJI u-kl*iie_a 
Jc9 4jfc>^.LiTu a 4 In mi if ^jjS txJbj.isr <-uTli ^IjjVI 4Lsl_iLd 4_»_iii^^Jlj * JLjoaJI 4 i^Lit-ia 

jJaj ^ 4_j^'>Lvb'l 7t\\ jjl t>UJ Jut I lIj «,,>J 5^ j ^Vl J j A til J!>L»- 

jjjJI 4j ^jJl ftjU'ctlj <jjUn\\ lZjLc^JJI z^jVUU. 4lu^>JL 4^t_uj jj_>J Jj^iJl 

^LllcV jjh^I 4-iljLa LuL*jI (_«.i^jLuj S^jloII alukj *^o>Jl«j Lov<j S^Lalx^Vl 

LaIj^I ^,111 JliL=t_iVl -"^ i_£>>-l 4_l>.Lj ^ a t 3^jkLtiJI o jot Jjj (c^bj) o ' .!> 

JLiloVl jJ^j ^1 jUI cil j o>»JUJI 



^ ^ ^Territories cjL^Lkil ^ (j»jt j ^1 CjU, ..u^l 

JjJLtHI dUj (^JLl Jju U£ 4j_c.UjjvVI <_dojJoltj SaJuUI IfliaJLa a <y9 (SjV^JI Juu 
ajj^JLlI JJ-i (jr^- JL*j >- 1 1 11 "f^j i^jJ') j 1 U JiJ-^-h 1 ^Ljl aj_>J! ^jLi-u 

^jLU j t Nature & Nurture 4 ' .VrJlj 3 t j .UTI Laj* otJuI^La 

La 3j-J-£ £-aJL>J,l Li_jvjJj_uj nnitl f.\ <t !f Lklj-jv I ^^ll! SjUJuuM CjLlJ ; Jul! 

j Li" IjU .4_tl}L>J ^c_ukLL<j ^ya j.m.Hj 5Jj rtU Tl 4l».^ ^ ^L^VI 4 > , Aj 

L_jLtJ (^jJI ^-A rn'^l ^ ^jU"H JjLfl ,«^.U'tl c_,,.Uj jljj^Jl ^± £ jiitH 

. 4-JUj La 1 9 

\jjul& j! iLiiJjll ^ya tilJj ^ Lt «aj . ^I^LlII i>j-*iij ojtj ((W;ul(linj.».Uni 

^1 (j^Lcj Lxj jJ J-alaJI (jLs j-J^l ^^If j-i jJ^Tuj i^LajJI ^-cj^ ^-«-*Jl ^^ja 

^JaJJIj 4_<_ujL<i_lLi LxifcjjjG J J.TtJ L^jLs 4-5_j_3jJI Jj-^LajJl Lai t «CjLc ^jul3 
« Jaij)) JM^lj J-j njJ^aL-JI t_>b^ oLi^Ibe-a L >*iuu J Juu LiUj cLul ^3 JL^iVI ^ 

. JiLJI l^J jjj ^1 J« 5jbJLv ^Juuj 




j9h3Jl9i9ll5'UI 



^-jL*.Jluu! ^jlc jjU ^1) impressible ^ULjl £Loju jJ^j JnUll jl 

« jjjj j-C » j <i,.?(_ luJ <Jlu ~v iujLu-JuJI 4lx j^ja v 4_jJLc <>j JlJLII £JLgJ It^A" a JJij^ 

0ju& ij^iijJI fj\)) 4_4^>L£ Ojj^ >} J- 1 -' 3 ' . ((4j^J^JlI1 <C<JL-llU \jJt L-J^K-itJ 

a 4j£>L^i <-Sl>ct J J LjjjuiV JnlaJl (jy k. j *^"^jV AlxjJJ 

t—Slj-cVI 1 i>>jl J-o-tu Jl5 t_jLitIljVI ^1 jLo 4j1 . it g 1 a ^. 4_j^^L_u ^_ubl_d-4 

<U I ^^u-^JI ^-oLjj— i-Il ^ Jj JUu JjjjJo £>c - 4jj^i_A! JjjlaJI 

(jjfl JU J_>. JLaUVI ^juU*" m£JUi 4_Iij rtUll (j-uiij ^qJLlj JJLLiii_o (j| 

► i * „ 

^jjuaiJl 4_j^jkVL Leu VI LiJj^J I jufc^ i4j_uLj ^yS^Lu ^1 i>L>o SjjL^o jibu 
^ 4JJLJLI 4lxj_4 jll>u j£j - (J7 ^j^aVl ^L>Jll ^ _ J-^tlb i4j^>U>Vl 

u_ajL>J 4x.j_j Lu^LoJ {J ^>- itiujJI ^ Lc^j ^ j " «*) < r&W ^ 4^^L>.^1 jIjII col^" 

_ C^^JI tj^tJ I l<Jf. \ 1 im'i (jl LlJ LiAj t4_ull <w-wl 4jjI£ ^yj] jLuJl I jub Llj m^JjJ 




Lp$J<»_wJI 



4_loLx 4 3<^t ^il <jx <jl ^LjIaVI I U , 4_i^MJwVl -LW.I 

J_oi_Jl (j^-J '-''J ^ '(j-^V' 4_Lv^o ^ 4_u^JlJ1 cjuk 1jl_u 

(j^jljua (J^ 4_jJLL>J1 4_j_j^jJ! Qja 4_cL-uu < 3 ts^ \ (jl , 4_j_cljJ_3 ^Ji£l g LiLtlajl 

£_4>LLa Cj1j-_-ol__*_>a jiLLac] -j^c (Jj-iM j-j! 4J (jj)^.J m ^-^Li-ub/l ^jJU_lll 

.CjUaUJI tUujlj JLvl udJjb <_JUd U£ .CjLKII 4 JUT 4aiM^I 

3 j <LgjjLflJI (JLljvVI t LlJ ^l^t.a ^Ljuj t^x3Ji 4 _ l3 j jt*u lj» i or ^Iuju t jJ*_> 
JLa-&l (__J1 £^>-1j 4 afctta (j? jLSLjj. i <* <^>J <_£ J-It iJj^L^Vl ^ It <^*i (j-o La 

(JjLJ^JJ i L^4J^-33j 4 i n 3 1 4 J i-uLje-d ^jC 4JL-Jjj ui<n 4_uJ i n*>-jj 4jj_0JU (JaLs (J_> lT »_ ^ 

jL!oj La jjb ljukj .4jl_Sj_ua3 L;r ii^ <Lo£L > > 4j L-uljjj 4-t£.LcTo>^l ( j J i-uL3_U 

.((^^L^^l j-uu-alU -> 3jL_ <Ul] 
J-uaJ jlSo ^^LwVI t, .''i'sj La ^jJiut/j ^ J-jjIj ^--lII 4j-ajl Slc^H! ,jj 

^_Lc LjUJI jlJI 4_Ja 4JL^LiiJI <J}L^}U (jj£ ^-^j ^1 J^-lc^I ^ (jA_JI iL- p 

JLx^j j-i^l l-uL»J1 (^yk-j l{\ K\ * ) «Lorenz jjjj>I» 4_lc jj-C La I JlA$ , ^^li 
^-cjJ ^jl ^ILaT 4^u_vj JaLLJKVl ji^jLju ^ jJl ^ailll ^lcj 4-UjJlll JLx^ ^Skj^*^ 

j 3ll (j^jj—C ^ -v. (j-uj^j 3 j a j — jj^j «(J^l>oJj)) 4_i ^jL La ^^Lftl -»■ "d 
^^Lv'VI jLuAJ! 4_4jL3j<i ^ 4_ujjJ| 4_uj.ll I 4_uukl ^jl t 4jj 3UH ^Jj JlU 4_ij6^L-VI 
^JIjlIIL L^L&i < llmxTn L ^j}\ £-a~ yX \ ^-jIj-Jj t j-« j>-li^ ^jIj->JI 3jJj 4_i ,1^ i 
^yS t Jul!! ^j-i-u I <j lr La LjJ_>. ^_ub^Jl jmT "n ^-SL! 4_jl 4_-o^L_>JI 5 . <L_ujjJI 

^IfwaVI jJ^ j\*tn\\ 4_ujJl1I 4_upjl 

jjfc I j-4>! i^VlLiLs 4 3 j If. jJl_u ^Lu-uJI £> J-A ^j-c c-lj-3-II ^j^t i ^ 1 „ ii Lftjp^ 

j^ft Ojiaj JL-J . J^3l La 4jJL_v ^SJ yoX-J SLul ^JjlII 4_jH Jl3j ^j] ^jiwgj Li Js 

i^jj-o-jJlJl ^-clj-J ^j^it} OjuIj^ i Jl 3 U^U 4jjJ_CJll Qr\is> 3!1 j^-S^ 4.j j jJLl ^ui^JI 

(tUJL^J ^j! (jiaJL-JI ^C^J SljU ...(4_ijjJLI ^^LlVI JjL_uJ (jl j 1>U j»L«! LjH alJfcJ Lfc;^J 



j9fcJI 9 19(13111 



Ci-r i i.^lj (( Lt-Ttq-fl)) Jlju ^jj ^yjs^Li^ Vl jLtfujVI^ i In r jJl (jf (jj^^-I ^.jjj 

>-4l t»4J t wtei t f«Ui j;i 

^-Latill (jja 4_jj_<ijjJI dojJifll i^jj. t ~n tJlj ^jL>J( (j^-lll J^JL^. ujIjJlsI j^a 
1 * <• tl ^ <"i n*i 1 ^ m ) tL^Jj^lai- Julj-jj iSj—^ - ' (J^Li at 4_i _i.u.<JL> (, h\~i j-^VI 

^1 u t>\ in 4JL4H! ^ U$jV 4_xfl!>L>-! jjj-^. L4J Jfl ojLfc ^ ^ j "< ^ j 
^j-HI (JLtD 4jjl_HiJI SL_a}L>^1 t_alj_c:^1 Jj* -.^^5 aJL <ull 

OjjL>o 1^1 _ 4j1 A r",i jy-4 ^j-u^J-JLl 3^3) Cr^ li-J^ Lr^iJi 1 ^^ ^-<uL>JlLfl 

j 4j^>LxVI l^IjjcVi ji ^ MiTi vi i uif 3 jjjvjji jU-L^jij 4_jjj , , l u 



jus Lr «m I 1 j i U" 1 3 <m, ilqlt ^jLs Vij i3j-uuiU i_flj^JkJI ^jljJiJLj ^w-^ <j^^J, I 

( j^u_uVl ^jl » Jp- (j-^ JL-S t"M ^ t l—o Lc ^jp^^-J jJl^I jlLo j^u-ojLl^-^j 4_Lc j. i C 
jJjLl^ SLjv. ^lu-ulj <jju CjLsMx. ^jkr.t LajJub CjUIuj ^jJI 4_ti*M->. 1 ^! 

|U«ui (^^jJI 4j j> m * 1 1 LljI t <x*W a J)jjtViU 4_>JLu3 Juu ^aJ ^ 4 \ 7i Tt a j 4^ n"i a a^oiu-o 

Cjj< mil (jSUj V I Jew £-1) Ju3 4jjjjjV1 SLjS^L^VI L-fllj^cVl jjJ-fiaS 

L&JI jLit ^1 LiUj L^L,^Jrt4 ^ 4jj ^ r J^LAa CjMj 4^1 ^ J^Vl ^Jx. «Ua. 

Expanded S^juJLl 5jjIjJI» o\-**J\ L*x: 4Ajju^ ^ p *\A^ ) « Singer jy i 

<— lUo"^- e\ Cf+yrt] (jr l>' 3^_L5L-uaJ1 4.11 ,«!„"< >iU dil Ju>-jJl ^^Lo lLUju I, \ <n\jb m ( III lv 
(4_LoijL%JLa j jr CjUlSj 4 VaI'C" a j^lC CjLo-iIs CjIj ^Jj1^_JuJI 3^ JjlLc l_3|^JoVI 4_i_4l 

JbV 1^1 L^l j-uij ^j-i^al lift ^j-oj . ^J_<i^>Jl jU",U 4_>JLlo <>Jljv I ^Jl 

CjI t ^"1 >Jll j 1/1 r IlLLa |JU ^Laj ^ ^1 -kVI j ii it! Ijufc ^jl , 

m^L^Vl jrlJtisI jJkl ^yk. |j J ^ J 4jK (-illit^ ^^U^l t_*jL>.Vl ^^k- l^Ixj 

t_j^L>Jl ^ 4_<^> i-it-ij _ 5j> T "U CjLVjJI ^ Ij-jJ^I JuJL^ii ^jjua^j I JLA J1«J Jufl<j 
2 A j *~\\ ^j^_tjujL<U - ^jj^— JLaJI ^jj— oil > U ( nljl (^yJ^ (j-iaj-Jl jjli 

4_ljIj^I dJLA (jr ^ JjuftTu 4 j a \ ^kj-£Lj}\ olx^l C-JljLo 4jl ^jj t Jj_t*JI J-uo 4j^__x«^_mJI 
LtSj^C ^«i"^U (JjijLjo ^.JX. jJb Ijub Jj-a (jl^ ^joJij i Ll3j^j3) ^-J^Jjv ^yB 4_ul Lj_>JI 




j^bll 1 9 IS U?U I 



ijyj LI t >\ n\\ j Jj^w 4 j i ft jJU CjI_3>LL>.VI a JLA J£ _ j, j < ^ Jlj>- 

j, Jib t4_L^.L»" r^VI ^j—aJI 3 4 j ml j mil L_j|j»^Vlj 4 jmJ Tl Lc Lg— ->J I 
l^" rtj ,<t>» CjLclj^uaJI ajjfc Laj . mi 1 1 1 (j^-iJI Jjlji ^l^v CjIjJjjJIj tZjLllj-uaJI 
^1 Orulj-^ fK-^VI ^ (LujJI Cil S .Will jl) CjUSVI Js^-. ^ j ■ , tl VI 
VI ^yfc U \ -kJI j til ^ mil oJlA Jx-aj .4_lS| jjl 4n iUH ^Lill L^JU^J 

L4-JI jLil ^^iJl 4j t yX\ SjjIjJI ^ 4_^LUI c»la^L>JI jJloj 
JjVI <-jjl <>>Ti J:. uv _ Kjj-a! _ j>L 4_i^>U.I 4.L< ^(j^ 

4-^vLil (Jj^fc- J^jJ>~\ 4 j.-vLj 4_ul,> » til oLuX-<^>Jl j 4_j_>-Lj ^j^o 4_jj_jJlJI Jjj-^' 
> ^4-3 0 1 4i.Mitl t._ Jt^Jl Jjj U, I a j 4_-Oj>_jc_o 4_4J^-j>. ^^L^kVI 

IJl^Jj 1 4 nil V a CiLi_A£j9 3 J.f 1 3 j q cJolLi*.! 4Jajj_±^ 4-£j^,_t_a LSLj^_«Ij 
_?c-_>a ^ju 4_9^L_*JI « ^j__tIajLl >) <JjJ ill _}^_^_>J! < j? m^I" oLtjj t ts>\\ 
J^LULI 4^|^> 1 nj^ j^Ju J\ <jVl ry* \ '<i\c ^ fat l^-tk. <<UYi ^^LJ^ . 4-^^L^Vl 

L7 HI 4_Jl_lII 4.K m>U CjjJj ioJLA <jr JLj*JL>Jll -iJ-gJiH 4 K mi <t Jji QLj-uIj 

^ 4JLILJ.I ^ cdlj v l^^-vl^a dojjjJI 4jJuiZJI 4_t3Mi^Vl JU^I^aII ^Jr. U^JUJ 

LOaV! 

III 

j^ju Jla (^jJI ,\ ^ "wjil jLjkL^JLl sjL^ Lwj MjjJI «Martin Luther King Jr. 

(j\ 4 .it j n ^,J1 j ^Cj1. : >— -wl^j 4jj^ ,S <a (jj^u ^jl (jj) n ->JI J^ ^jL) 4_cL_ljI 

3jujlc jja^. UJ Narcissism ^^im^^j ka'jli j U j . .n ^^^Vl ^_aI^JLI 
4_i£.jj i« Freud ^uJIju ^LUclj l^* ->JLl (^"Tl L^Loi vn a JjJ 

jl^ jjlal Narsis > f .^J» ,jJJ 4 ■ , nt ,cj! jJI 3jui Narcissism 4^ m^jjjl (*) 




4_j Jlj3-jJl1I CjLLjJlII j l^y> \y>- \ (J^J lj J M j t4 j (jja J£ ^1 ^jjJl Jjj 

^ j-i^l qCb <4£L1 .,Vi U J^IjjJI djua> J^j^oLbj olj-aVl cjLl^^U^I JLl 

^3 jij)t It j , 4_c9}L->- I 4 K fit < ^ I 4_£>J^1 4jvi_lls! JjIjljJI SLLusLaJU ^j^J ^LjtJ 
(jl^ lj] 4_uolitj a t ^_i-uL>J1 (J->J i ^,-11 (Jjus^UI L^juo q j t j U"i < < t j V 3 Ju Jul 3^_i_>- 
4_p-L ^JVju^a (j-U j^jLju 4_ix. ^" I j ( ii 4_jj9^L>*^M BjUiLUl J) > > In") 

lZjLj^jl-c £-4-^- j I i4_^iLc Jj^lj.-a Jj^jJ (_p=>>£ 

JaLoJI 4 -.^ f^Jl ll^-wljj ^1 3jj^i^JI 4_iS}LxVl JSLUI 4jJLi ? 
£^Lu>VI /^c LlLJ j>j.<.ii a cjjjLpo (j( jju «LuoUt_i^ (4jILc 3jjiLti^ ^iSLi-oJI ^L^AjVI 

jiaiJ LjjJLaj -j I 4JLuL>JIj . L^U^L 4»jjMI J^u. " I SUajJ^^I JjJL>JI ^yiLuj^VI 
Ct>J$-c JUS 4 K nil! cJJt {/U i^j^' '■" ^ J'jL* l^-^ 

jl£ juea t 3K m.U JLtil^/l c^j 3jGL^ clJK ^1 <j^>Lx^I <ya ; U.H 

j^fl 5L_uLa Ll> j, i" »j fj^l) 4jJj-iil <jjJL>Jl i \ 4 j -* <>mTL Lijj^t-uajo ^-"VLtJI 

jjjL>JLt^-t£. Jx^LillLa :4jjLJtI^JLl j_uUI1j <jjuiSlII 4_i3>L>.^i ^jnll t>u f-t^l! 

j-Jj 4 ,4. f f( 4_j_j_jJ I Cj L_|_3 ^L_>. I it 4."i j .cu." l_xs 5-5tJ <?L>ol jJL_t»... ill 

Rachel ^j^ujL^ « Aldo Leopold jJj_ij-iJ ^jJl» ^^ju u »j^u1I 
...((Garrett Hardin 0->jL* c^ji «Paul Ehrlich ^^iJ^J J>j>»3 -<( 

(j^jbLlj t4_j^^L>-l 4 <a->_a lj ^jjj^jt-ajtJI Qj) ^-^J-A oj-yc, \ La ^h^I l v^J ^ 




) tjLjj i<Lj_2^L>.Vl CjLkj^ loTJI (j-^tj^ Llq^aj (m ^\ 4_jjLjV1 CjLl^JJI 

^^L^ t— jJ j_iJLi3 ^j-c 4 rt-^r" ( Lo _ 4^oLc ^JxJI^ ^Jj ( *_<d->JL \ 4jtLua_« 

. jljJsVI 4-ca-Lt-d l£> l< " 4 (J^ti^- til! j 
4_l3^Lj>.V1 fU-flJI JjJ^ ^—t^JLJV tjp i£. JjU 4_3^_jj_jJ! ^-Jjlj <jL£ Jpij 

J (1 1 1 ' U-t r n j 1 1 ^jljuJI 3l_C:jJI ^OJLTr ft ^j-O J^Jtlll 4_a£1 ^JL <L>Jl_ur» 1 ^"i 1 1 -k 4^jjJaj 

JjJl^JI Ur £-\ n^fl >11 <_rmlij U-i tiuJLj>Jl Ijj t<s\ r ^3 ^^Li^l jjJaUl 

^j-o (— uL>. j~uLx-a s u^lj-cJ ^,—3 J.iLgJj J lii'ini J1 uii'l ^ jJI ^MiwVl 

j, "t ^ "1 Mill <-$\j— l -u^\ : JL*x.VI oJufc 4^ojJL-o ^3 * >^ j "i^l 4_a_}La_ T l 

CT 1^ (j I jJUlH j t ( JiJLJJt^3 V tJ? Jij| Lill3 4_i-oUtJ3) 4 1 ti jUH Jjl^JU '^N S~ 

1 nlr j nil ^IfLSI Jl_>JI CiVj* «u J_l^IJIJIj 4_jj_lI1 vLp-Vl 

JjV _ 43 JuL<-u_ a (ji-i.AU _ ^ ^Ji-ni jJl 1 Jui J j n n 4jj t < ^> 1 

...(J-uLlII J£ L4J ^JH^I Ijl VI ljM*3_a (jJ ;o-H-«- U JlII IjuA jl^o j J J 0^ 

(J Levi 3jLC (JjJuu-uj JUS ^jJLl -Ujlj a ^LoLl* ^^^3 ^oLj^j ^1 ^Lbej j^ol I Juba 
^jjj ^-^1 ^jj Jill ^ ^ ^ tJLalaVI ^Vu o JL_j_flJu I J — u I ibj-uAi^ . . . <lLuolj_ILo 
J^c tdJj j j ^oLjl^x^cil ^ Loll! I jj^lJI Uj) ^jl i ntl UaTI dJjjI.^H 

(jL_Jj *i^Lcl Oj-tlilXl c_3JL^JI jj^i <i-Jr "i I L^J^ t."< ml (3^-<U ^^yUl o^LaJII 

L^j jjjs)! ^1 3 ujjll oLi^^L^Vl jLa _ j^oJI jLu-^t juvl^ ^"i j^U 

7T. ""t ^JlJIj i« tjr L_uSLA (jL-J )t 4_t_i^> a ^ jJI ^jjj U"i 1 1 u_ubjJLl ( _ ;r tIIjLo_lj 
frVjil^ 4_JI jiLoZuVLj jjjluIi^ n£jMti 11 £jjJLj JjLqjl» 4jl_t tfLI 4JLu3j ( j^o 4-lLa_a 
(Jj T ^ * j M LlA .((^-LojjVI^ j j U*i 1 1 (ji..*L<-aJ I ju)Ll ^jfc ^jL-u-jVl^ i^J 



->j_3 J£ j t nil ^^SLI 4Ji£. V ^^L^f jj-l^jJI I JlA (jf ^Ij ^3 

1 i 1 ' -J 4JLujj 4_JU_jJaJl AjL^J <LjJj>J.Lu^a <j-Ii-U ^^^Li-Vl ^^jJl IjlA Jj4J £-4^ t ^> 

(^jJI jj* J^la^l L>^-Ij . 4_l3>LvV1 ^_jjL*AIj (_fll^c>U jjSj <jl 4_Lo ^i^li ^ 

4_Jj.<a.,i.".i!| SjJajjM <? JlAj idj_i_ul_! ^_<Cl>J,I (— Jl U a I ^ ^lubu 4_lxjv j ^ 1 * i „ 

^-<-ulj (j-uLi-u I £-j^a>j ^1 Lib J d " 1 " cr^ lt^ OJ^a"^ ^.jnf, i^ll ^-AII 4_j>JLU1 
^1 JLl!I ^L^ol ^ga 4_*L£^ 4_*j}Ul 4 mj ill CjLl4>U^1 * 

L - r Lc- tjryiVI (j^jL>J! jjfc (jLjijVI 4_Js oj^J fUL±) J i ntj ^jrysLlIj * jVI LfcuLaj 




■ 



t L^_Lq Cj LaJ JJ, I JU JjJ 1 4j j{e 

^LjLJI 3jjL>.j i jlj-IL 3jjL>. t^jinU SuiLajJI 2LjJ1 jljJLI 
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*\\ 4__lLSLj ^ **( A jl_J — uu! 3{e 

j> j j >- y ' *jj i ^> i t, 1 4 t .aL.rfci 

4_u^_tJl 4_iJJI <n ^^^.jjj-u 

Dr. rer. nat 2h« uUtl 
.^oA r U LilXL 



. ^ 1^ ^Lc (Js 4_0.3J3.uJ I ^^IjlII Chairman jLl^I 4_vj_i Jju_cv * 

Vjl>.\j-aj LaJ>-j_Lo 4_oj^SL!1 ^ alt II ^ JL-uJI 4 hum 4jjLo-I ^ *\A~l ^Lc if 

(Scientific American 5LL>JL ^jjj-JI 4* jUtl) yjJL*JI» ^L^o jl^I 

CjLc^j-ae-o CJ^J <Gj^*j C-ulfT t L --o-UII 4J->Ltlii! L_il jjlo I Jo Liu 4J 5{e 

.^_U^L!I tjTj-flU ^^qIjlJI jL*£.VI jl>jL» ^U"rt>l <d * 
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